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-I,
1

SECTIoN 1 GENEMT HANUFACTURER, II'|P0RTER, AND PRoCESS0R INF0RI.IATI0N

PAAT A GENEML REPORTING INFORI'IATION

1.01 This Comprehensive Assessment

completed in response to the
C-BJ

l-l n.

Information Rule (CAIR) Reporting Form has been

{e,l_Sf+I Register Notice of ..... lTlTl I,e,l.F-l IEIFI
mof il-.y- year

lVA

If a Chemical Abstracts Service Number (CAS No, ) is provided in the Federal

Resister, llst the cAS No. ...... lalelzlVlTlTl-laleFlil
b. If a chemical substance CAS No. ls not provlded in the Federal Reglster, J.ist

either (i) the chemlcal name, (il) the nlxture nane, orlfiff-tEE-IEilE name of
the chemlcal substance as provlded ln the Federal Reglster.

(i) Chemical name as listed in the rule . o,...

(ii) Name of mixture as listed in the rule .. +, AJ,4

(iii) Trade name as listed in the rule ........ , tV A

If a ehemical category is provided in the Federal Register, report the name of
the category as lis ted in the rule, the ehEiiIE[-s[Effiffi CAS No. you are
reporting on vhich falls under the listed eategory, and the chemical nane of the
substanee you are reporting on vhich fa1ls under the listed category.

Name of category as listed in the rule ..,..... . /V'fr

CAS No. of chemical substance .. r. r, e .. r... r... [-]-]-]-l . ]_t-t-l_t-l-l
Namg of chemical substancg ..... r r....... r...,. r

t.OZ Identify your reportlng status under CAIR by clrcllng the approprlate response(s).

CBI llanufacturer

l-] Inporter

Processor .........@
X/P manufacturer reporting for customer sho ls a processor ........ 4

X/P processor reporting for custoner who is a processor ..... 5

t_l Hark (X) this box if you attach a continuation sheet.

C.



1.03

CBI

t-r
Yes

No

Does the substanee
in the above-listed

you are
Federal

on have
Notice?

reporting
Register

an rrx/ptt designation associated uith it

.. lz

.. t-l
question 1.04

question 1.05

Go to

Go to

1.04 d.

CBI

Do you manufacture, import, or process the
under a trade name(s) different than that
Circle the appropriate response.

listed substance and
listed in the Federal

distribute tt
Regis-tef Notice?

I_I
Yes

(D
1

2

b. Cheek the appropriate

I -] You have chosen

box belov:

to notify your customers of their reporting obllgations

report for your customers

the trade name(s) to EpA one
the Eederal Register Notice

day after the effective
under.whieh you are

Provide the trade name(s) .. r r

t_l You have chosen to

t_l You have submitted
date of the rule in
report ing.

1.05

CBI

t-r

rf you buy a trade name product and are reportlng because you vere notlfled of yourreportlng requirements by your trade nane iuppri-r, provrdl that trade name.

Trade naare . .. NA
the trade name product a mixture? Circle the appropriate response.Is

Yes

No

1.06 Certiflcation -- The person vho is responsible for the corpletion of thls forn uustsign the certlficatlon statement belovl
CBI

=. 
rr hereby ce-rtify that, to the best of r5r knovredge and berief, arr lnformation[_l , entered on thls form ls cornplete and accurate.I

-,f*!/,P ?-
DATE SIGNED

I

l_l Hark (x)

(qt? ) 13t -
TELEPHONE

this box if you trttach a continuation sheet.

Jt7 I



1.07 Exenptions From Reportlns -- rf you have provlded EpA or another Federal agencylrlth the requlred lnformatlon on a CAIR Riporttng Porn for the llsted subsianc'eCBI ttlthln the past 3 years ' and thls lnforrnation ls curr€nt, accurate, and conpletefor the t ne perlod speelfled ln the rule, then slgn the certlflcaiton beloir. you
I-J are requlred to complete sectlon 1 of thls CAIR foim and provlde any lnformatlon

nov required but not prevlously submltted. provlde a copj, of any pievlous
submlsslons along vith your Sectlon 1 subnisslon.
nr-hereby certlfy thatr to the best of my knovledge and belief, all requlred
lnformatlon vhich I have not lneluded ln'thls CAIi. Reportlng Forrn has been submlttedto EPA vlthln-the past 3 years and ls current, accuraie, and conrplete for the tlmeperlod specified ln the rule,tt

NA..=
NAI.{E SIGNATURE

(_) _
TELEPHONE NO.

ffi

ffi
SUBHISSION

1.08 cBr certiflcatlon --_rf you have asserted ?!y cBr craims ln thls report you mustcertify that the folloving statements truthfilLry and accuratery appiy to'arr of
those confldentlallty clalms vhlch you have asslrted.

CBI

=, 
ltr{ :?rpill has. taken measures. to protect the confidentiallty of the infornation,I_l and it vill continue to take these measures; the infornatlon- is not, and has notbeen, reasonably ascertainable by oi[""-p"rion" (other than goueinr.nt bodies) byusing legltlmate neans (other than dlscovery based on a shovlng of speclai neia-ina Judicial or quasi-judicial proceeding) wtihout my conpany,s Ionseni; thelnformation ls not pub).lcly avatlable 6isevhere; aira dilct-osure oi tti lnformatlonvould cause substantlal harE to ny conpany, s conpetltlve posltion.rl

A/A
SIGNATURE

TELEPHONE NO.

ffi
TITLE

I I Hark (x) this box if you attach a continuation sheet.



PART B CORPORATE DATA

1.09 Facility Identification

CBI

I-I
NanetztE] let5t7t7t-t4t-t7t7t7t7t7t-t-f1al4tnt;t-t=tnlzi':t

Street

. t t t z ta tV f tV tv tT tT tT I - 1 - I J;J- I - I - I - r - 1 - I - I - r - r - r - r

lEtAt lal7t2.t ,.tTI--r-r-r-t-t
State Ztp

Dun & Bradstreet t{unber ,.....lZlTl-lS.lZlZl47lAIZ17l
EPA rD Number .Nq?..lAlztzlel4lslVlTlTl
Euployer ID r{umber ...4,17lQl3l4l7lzlglEl
Primary Standard fndustrial Classlficatlon (SIC) Code .. .lZlZlT lzl
other slc Code . . .....1-1-l-l-l
other sIC Code .. ....1-l-l-l-l

BI Name t a.t_l;|l_lf.l -lTlgt a-

-f Address tTI ,: t-tB"l-l ,,r",l ge

1.10 Company Headquarters Identification

cBI Nane 1T l- l[l- 17 l- l.Ela 17 lA l;t=t rt N tzt;t-t-t-t-t-t-t-t-t-t- _l I

I f jt I ) I I I tr"1 - I d I _'g-t E I 7 I p I "/ I T l- I .-, I 
=t 

E I El st 
= 

I : I -rr I s I 7-
Street

lltr"l-ldlsl ,rl7l p I "rl?r-r .- ,r-l r erEl €l7l-l-dl olTlEl-l
l&l= ta tT tE I EI N I - I 5 I F ti tT tV tF t- r - I - I - r - r - I - I - r - r - I - I

Ci ty

,€l*l lztvto tnt&l;-t-t-t-r-r
Dun & Bradstreet Nunber ... r'(4..... . I - I - I - t _ I - I - I - I - I - I - I - I

Employer rD Numbgr .....1...rr.......r r ... ff#. ,..[-l-] .l-l-l-l-l_l

[-J Hark (x) this box if you .attach a continuation sheet.



t. 11 Parent Company Identification

CBI

I]
Nene aZtE ta td tEtz t-1't- t[t- LAIT u t7 1T I ; I - 1 

= 
U( t g I :- I - I - I - I - I - J

Ad d re s s tT t- l7 I E I e td tA7 t7 t- tV lV t7 16 t- I - I - I - I - I - I 
* 

I - I - I - I - I
.S treet

1dl7 I &lVlV lT le]l= l- l- I - I - I - I - 1 - I - I - I - I - I - I - I - I - I - I - I
cITv- -

l/4l L I lGtZtT tTtal --l-l-l-l-l
State Ztp

Dun & Bradstreet Number ......1L1i1-lVl7lEl-le.lzlla_l4l

1.12 Technical Contact

qBr Name tJlrqtrtE tzt-ttrtete-lEl-tll-l -rlr I-r:r_l*rlr-t.r-r-r-r
rlt ritre ITtE.i.t4.t H I NIT| et7-I A l-lb l7I ElEI e lzl? I €l_ l*l-l:l-l- l-l-l

l1*rEr;r - r-r-r-r-r- r- r-1-r
Street

Address IEIEIEIBI-lEIA.ll l,gl}lT lTl

tEt ztg r E r - trtztT tAr I 

=] 
- r - I - I - I -

Ci ty
| - I- I -t -l - I- I - I- I 

* 
I:-- I

lutzt tevtetatvr--l l-l-l-l
State Zlp

relephone Number . ....t!l7lZl-l4l=lzl-lzlTl/lAl

1.13 rhls reporting year is from .. ...... lolTl lplfll to lZlal lflEl
Ho. Year Ho. Year

:

t-l Hark (x) this box if you attach a continuation sheet.



1.14 Faclllty Acqulred -- If you purchased thls faclllty durlng the reportlng year,
provlde the follovlng lnformation about the seller:

NA
cBI Name of selter [ - | - I - ] - I - I - I - I _ I - I - I - I - I - I - I - I - I - I - I - t - I - I - I - I

I-l Haiting Address I-l-1-l-l-l-l-l-l-1_lI]_t-l-t-l-]-l-l-l-l-l-l

t-t-t_t-t-t-t-t-t-t .r-r-r-l-t-r-l_t*t-l-t-t-l
Ci ty

t_1_1
State

t-r-t-t- I -I--r-I:I.I:IZiP

l_l_t_l
I-I-1-I

Employer ID Numbgr r.. t.. r.. e .... r, r. r r. r... +............... [ ] ] .lll .l.- r _rll
rll-I

YearHo. Day

contaet Person I-l- I:l -l_t-1-l-l-l-l-l-lll . I:l-l-l_1-l-
Telephone Numbgr ................. +..... r r..... r o. [-l-l-]-t-]-l-]-t-

1.15 Facility Sold If you sold this facility during
following information about the buyer:

Nn
qBI Name of

t-l Mailing

the reporting year, provide the

Buyer I_ I_l_ I _1_ I _ l_I
Address [-t-t-l-lltll -1 .l "t. I-t_t-t_l-l_l-l .l-t*l- I -IStreet

r-r r-r*r-I r-r-r-llr-.l-r-r-r-r-r
t_ I_ t_ l_t_t -- t_ l_t_ t_l

zip

Employer ID Number . . . . . . I - I - 1 - I - I - I - I - I - I

Date of Purchase ... t-l-l [-l_l [:l-lHo. Day lear

contact Person [ - ] - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I _ I - I - 1 - I - I - |

relephone Number . ....1 I - I - I - I - I - I - I - I - I - I - I - I

-l-l-l-l-t-t-t-r-rlr- t-l- l-t-t-l

_t_t_t_l_1_t_
Ci ty

I-]-I
State

t_] Hark (X) this box if you attach a continuation sheet.



',,1
'l

1,16 For each classification Iisted
vas manufactured, imported, or

CBI
C1assi fication

below, state the quantity of the listed substance that
processed at your facility during the reporting year.

0uan t i ty (.Eg/.yr )
I-I

rmported fu A

HanUfactured r r. r... r....... +... r.......... r... +........ r...... r t....

Processgd (include quantity repackaged) r,.. . r +.. +. +. . .... ......... r..

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ........... '.....
For on-sitg use or processing . +.......... .. r. ....

For direct commercial distribution (including export),, . . . . .,, . . . .

In storage at the end of thg reporting year ., o. r r. . r.... ,. r r.... e r

0f that quantity processed, report that quantity:

tVa

.. ly /1

lva

/\A

Processed

Processed

In storage at the beglnnlng of the reportlng ye.ar .. . QL nus

Processed as 6n article component (article producer) fu /.1

Repackaged (ineluding export) ... r... +... r... + r... r r r... r r r..... o e.

fn storage at the end of the reporting year ............ r. +....

asa

asa

reactant (chemical producer)

formulation component (mixture producer) ...... AtA

NA

9t^ ttr:

-

t

f:l Hark (x) this box if you'attach a continuation sheet.



PART C IDENTIFICATION OF MIXTURES

1.17 Hixture If the listed substance on which you are
or a component of a mixture, provide the following
chemical. (If the mixture composition is variable,
each component chemical for all formulations.)

CBJ

requlred to report is a mixture
information for eaeh component
report an average percentage of

Component
Name

Suppl i er
Name

Average Z
Composition by l{eight
(specify precision,

€. f,. , 45t + 0.5U )

/\,A

To taI 100u

t_] Mark (X) this box if you attach a continuation sheet.

10



2.O4 State the quantlty of the listed substance that your facility'.nanufactured' imported'
or proeessad during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBI

l-l rear endins tJlFl lnlAl
llo. Year

QUantity manUfaCtUfgd . r r r....,. r. r.... r r r....., r..

Quantity imported .,...r.. +..tr+.rr+.. ....

Quantity processed e, r. r. ' !.. r r.... '... r.. '

Year ending

/v't+ ks

/V'A ks

R, -Qcti, {;rJo, -. ks

Quan t i ty

Quan t i ty

Quan t i ty

NA .ks
NA' ks

t/-l ] t7t6l
Ho. Year

rzlal lTlsl
Ho. Year

Year ending

.- NA KE

-NAkg

7 ,r [{;L kg

2.05 Specify the
appropriate

CBI

t-l

manner in r.rhich you manufactured the listed substance' Circle all
process types.

Continuous process

Semicontinuous process . .. . .,

Batch process ....... i., r.. r.

2

3

l_] Hark (X) this box if you attach a continuation sheet.

L2



2.06 Specify the manner in which
CBJ appropriate process types.

I-l

you processed the listed substanee. Circle aII

Continuous proeess

Semicont inuous

Batch process

process o
3

2.Ol State your faclllty's name-plate capaclty for manufacturlng or processlng the llsted
substance. (If you ere a batch nanufacturer or batch proc-ssor, do not inswer thls

CBI ques t ion, )

I_I
Hanufacturing capaci ty . i... r. r.. r. +... e ... r..... .. iv A kg/yt

Processing eapacity t-{ K kg/yr

2.08 If you intend
manufac tured,
yearr €stimate

C_PI volume.

I-I Manufacturing
Quantity (kg)

Import ing.
. Ouantity (kg).

Processing
Quanti ty (kg)

to inerease or decrease the quantity of the listed substance
imported, or processed at any time after your current corporate fiscal
the increase or decrease based upon the reporting year,s produetion

'1i/'.t4 /\Amount

Amount

].ncrease

decrease

of

of tll/
L4rl\

lj] Hark (X) this box if you attaeh a continuation sheet.

1.3



2.09 For the three largest volune nanufacturlng or processing process types lnvolvlng the
llsted substance' speclfy the number of days you nanufactured or processed the llsted
substance durlng the reportlng year. Also speclfy the average number of hours per
day each process type ras operated. (If only one or tvo operatlons are lnvolved,
llst those. )

CBI

I. I

Proeess Type +3 (The process
quantity of

Manufactured

type involving the largest
the listed substance. )

type involving the 2nd largest
the listed substance. )

ratra...taaaa

type involving the 3rd largest
the listed substanee. )

Average
Days/Year Holrs/tay

,!5a n
..:}

N/)

iVC

Proeess Type #1

Process Type #2

(The process
quantity of

Hanufactured

(The process
quantity of

Hanufactured

Processed

Processed

Processed

lvA

,Vrl

2.10 State the
subs tance

CBI chemical.

t-I

maximum daily inventory and average
that vas stored on-slte during the

lVnr /,J*a:u 1ffr=h

monthly inventory of
reporting year ln the

the listed
form of a bulk

Haximum daily inventory

Average monthly inventory

ks

kg

I ,,-l Hark (X) this box if you attach a continuation sheet,

14



2.11 Retated Product Types -- Llst any byproducts, coproducts, or lmpurltles present ulth
the llsted substance ln concentratlons greater than 0.1 percent as lt ls manufac-
tured, lnported, or processed. The source of byproducts, coproducts, or npurltles
means the source from whlch the byproducts, coproduets, or lmpurlties are made or

CBI lntroduced into the product (e.g., carryover fron re!, materlal, reactlon productt
etc. ) .t-l

Chemical Name

Source of By-
Byproduct, Concentration products, Co-
Coproduct (X) (specify t products, or
or Impurity' Z precision) Im-pq.r,lttesCIS Io.

'Ur* the following codes to designate byproduct, coproductr' or impurity:

B = Byproduct
C = Coproduct
I = Impurity

[-:] Hark (X) this box if you attach a continuation sheet.

15



2.12 Bxistlng Product Types -- List aII existing product types vhtch you manufactured,
lmported, or processed uslng the llsted substance durlng the reporting year. Llst
the quantlty of llsted substance you use for each product type as a percentage of the

. total volume of listed substance usbd durlng the reportlng year. Also llst the
CBI quantity of listed substance used captlvely on-slte as a percentage of the value

llsted under colunn b., and the types of end-users for each product type. (Refer to
I-] the lnstructlons for further explanatlon and an example.)

E'

Product Typesl

b.
7" of Quantity
Hanufactured,
Imported, or

Processed

C'

"l of Quantity
Used Captively

0n-Si te

d.

Type of End-Users2

/l,a fa L. r, {j
/ t'L' /d T

tU"" the folloving codes to designate product types:
A = Solvent
B = Synthetic reactant
C = Catalyst/fnitiator/Accelerator/

Sensitizer
D = Inhibitor/StabiLizer/scavenger/

An t ioxidan t
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agent
I = Surfactant/Emulsifier
J = F1ame retardant
K = Coating/Binder/Adhesive and additives

L = MoldablelCastable/Rubber and additives

il = ;i:r; ifi:;;rcororan r /rnk and add i t ives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
0 = FueI and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = Pollution control chemicals
U = Functional fluids and additives
V = Heta1 a1loy and additives
lil = Rheological modifier
X = Other (specify)

'Ut" the following codes to designate the type of end-users:
I = Industrial
CH = Commercial

CS = Consumer
H = 0ther (specify)

f_,_] Hark (X) this box if you attach a continuation sheet.

r6



2.13 Expected Product Types -- Identify all product types vhlch you expect to nanufacturet
lmport, or process uslng the llsted substance at any tlme after your current
corporate flscal year. For each use, specify the quantlty you expect to manufacturet
lmport, or process for each use as a percentage of the total, volume of llsted
substance used durlng the reporting year. Also llst the quantlty of llsted substance

CBI used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructlons for further

I_l explanation and an example. )

Produet Typesl

b.

% of Quantity
Manufactured,
Imported, or

Processed

c.

Y" of Quan t i ty
Used Captively

0n-Si te Tvpe of End-Users2

d.E[.

-r/

r'1
/&/dil . rljr' 1,..,

,/ L/L/ /&

'Ur" the follouing codes to designate product typesr

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensitizer
D = Inhibitor/Stabilizer/Scavenger/

Antioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agen t
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and additives

L = Moldable/Castab1e/Rubber and additives
M = Plasticizer
N = Dye/Pigment/Colorant/fnk and additives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
0 = Fuel and fuel additives
R = Explosive chemieals and additives
S = Fragrance/Flavor chemicals
T = Pollution control ehemicals
U = Functional fluids and additives
V = Hetal a1Ioy and additives
W = Rheological modifier
x = other (specify)

'U"* the folloving codes

I = fndustrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = Other (speeify)

tr I Hark (X) this box if you attach a eontinuation sheet.

L7



t'
I

2,L4 Final Product -- Complete the folloving
CBI manufactured, imported, or processed at

substance other than as an impurity.
t-I

table for each type
your facility that

C'
Average %

Composition of
Listed Substance
in Final Product

produet
the Iisted

d.

Type of
End*Users

of flnal
contains

b.E[.

Final Product, s
Product Typel Physical Form2..

N/,1 .,

Eru
Il
l-

G=
H=

I=
J=
K=

tU"" the follor+ing codes to designate product
A = Solvent L
B = Synthetic reactant H

C = Catalyst/Initiator/Accelerator/ N
Sensitizer 0

D = Inhibitor/Stabilizer/Scavenger/
Antioxidant P
Analytical reagent Q

Che1a tor/Coagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricant/Friction modifier/Antivear T
agent U
Surfactant/Emulsifier V
Flame retardant I{
Coating/Binder/Adhesive and additives X

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'Us" the following eodes to

types:

= Holdable/Castable/Rubber and additives
= Plasticizer

Dye/Pigment/Colorant/Ink and additives
Pho tographi c/Reprographi c chemi cal
and additives
EIec trodeposi t ion/Plat ing chemicals
FueI and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemi cals
Pollution control chemicals
Funetional fluids and additives
Hetal alloy and additives
Rheological modifier
Other (specify)

'Ur* the folloving codes to designate the final productfs physieal formr

= Crystalline solid
= Granules
= 0ther solid
= GeI
= 0ther (specify)

designate the type of end-users:
CS = Consumer
H = 0ther (specify)

F2
F3
F4
G

H

I=
cl{ =

Indus trial
Commercial

t,1 Hark (X) this box if you attach a continuation sheet.
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2.15 Clrcle all appllcable nodee of transportatlon used to dellver bulk shlpnents of the
CBI llsted substance to off-slte customers.

1

2

Barge, vesser ......N4 ........ 3

Plpellne .... /YA. 4

Plang ...r r,...,.. ...N.4.

Other (specify) #4

Z.LG Customer Use Estimate the
or prepared by your eustomers

CBI of end use listed (i-iv).

t-l
Category of End Use

i. Industrial Products

the listed substance used by your customers
reporting year for use under each category

quantity of
during the

aar1,

Chgmical or mixture ..... r..... r.......... r. r. r r +.,. r

Articlg r r r. . r.. .. r. . .. . . r .. . .. r . r '. r.. r r r r r r. . . . .. r .

Commercial Products

tv4 .. _ kg/yr

NA _ kg/yr

. . .. NA ks/yr

lvA kg/yr

Chemigal or mixture .. r............. r. e.. r...........

' Articlg r ......... r...... ......... r. . r. r r r.... ...

iii. Consumer Products

Distribution (excluding export) ........... r r... o i. r.

EXpOrt . . . r r r a r r r . . . . . . . r . . . . r o r e . t . . r r . . . r . . + r . . . . . .

Quantity of substance consumed as reaetant ..........

Unknown eustomer uses . r r..,. r,r. rrer...rr... rrer.. er

Chgmical or mixture ...r....r..............r.r.rrr.r. /N/+ kg/yr

Nt4 kg/yr

-- /Vl+.- . kg/Yr

, .-. /Vt+ kstYr

- tu'A . kg/Yr

lvA kglyr

t,l Hark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAI{ HATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01

qqr

t-l

Specify the quantity
for each major source
The average price is
subs tance.

Sou,rce_o-F Supply

The listed substance lras manufactured on-site.

The listed substance uas transferred from a
different company site.

The listed substance was purchased directly from
a manufacturer or importer,

The listed substance vas purehased from a
distributor or repackager.

The listed substance vas purchased from a mixture
producer.

purchased and the average price paid for the listed substance
of supply listed. Product trades are treated as purchases.

the market value of the product that was traded for the listed

Quantity Average Price(ks) ($/ks).,-

/v t+

/;\//Lj
4 Y// \

6 4 n,tt.-,'j
i->\ r //J Lt Lt I

/!/i

ilt'A

3.02 Clrcle alL appllcable nodes of transportatlon used to dellver the llsted substance toCBI your facill ty.

t-I
Truck

Railcar

I

o
Barge, Vessel

Pipeline

Plane .

Other (specify)
aaaaaaa

3

4

5

6

[_.1 Hark (x) this box if you attach a conrinuation sheet.



193 .. Circle all applicabte contalners used to transport the llsted substance to yourCBI facllt ty.

t_t
Bags

Boxes

l a a a a t l aa a a a a t a a a a a t at aaa

a r r. a t a a a a aa a a a a a a a a aaa at t a a

Free standing

Tank rail cars

tank cylinders .. r.. r...... r. r........... r....... e r.,.. r. r.... r r. 3

I

2

{D
Hopper cars

Tank trueks

5

aaa..aiaaraaaaaaraaaaaraaaara 6

a a a r r t a t a. a e r a a a r r r aa a a r. a a a a. a r a a r, a a a a. a r a r a r a t r a aaa. r +a a a a a a a a 7

r e .a a a a t a a a a a a a t l a a a a t, ta a a l a

r t a a a a a a a a a a ar t a a a a a a a a a a

Hopper trucks

Drums

Pi peline
I
9

100ther (specify)

b. If the listed substance is
carsr or tank trucks, state

transported in pressurized tank cyrinders, tank rall
the pressure of the tanks.

Tank cylinders

Tank rail cars .rr..... ftJil!{fr

mmHg

mmHg

mmHg
Tank trucks

l*l Hark (x) this box if you attach a continuation sheet.
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t

PART B RAII HATERIAL IN THE FORH OF A HIXTIJRE

3.04 If you obtaln the llsted substance ln the form of a nl,.ture, llst the trade nane(s)of the mlxturer the name of lts suppller(s) or manufac turer( s ) , an estlmate of tlie'CBI average percent composition by veight of the llsted substance ln the mlxture, and the
amount of mlxture processed durlng the reporting year.

I_I
Average

Z Composition
by I{eight

(s.pecify t Z. precision)-

.N4
Trade Name

Supplier or
Manufacturer

Amount
Proeessed

( \e/Y')-

l_t Hark (x) this box if you attach a continuation sheet.
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PART C RA}I HATERIAL VOLUHE

3.05 State the quantlty of the llsted substance used as a rav materlal durlng the
CBI reportlng year ln the form of a class I chemlcal, class ff chemlcal, or polymer, and

the percent conposltion, by neight, of the listed substance.
t_I

Y" Composition by
Ileight of Listed sub-

stance in Raw Haterial
( speci fy. r_I._precision)

..+(i'r!. 
!/ 

, . fi, 1, {

Class II chemical N/4 . .. -

Polymer ,NN

Quantity Used
(ks/yr)

Class I chemical

tll Hark (x) this box if you attach a continuation sheet.
i
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General fnstructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropriate to mixtures by stating tfNA nixture.ff

For questlons 4,06-4.15, tf you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimlle in lieu of ansvering those questions which it addresses.

questions in Section

label, I-ISDS r or o ther
or reasonable

PART A PHYSICAL/CHEMICAL DATA SUHHARY

4.01 Specify the percent purlty for the three maJorl technical grade(s) of the llsted
substance as it ls nranufactured, lmported, or processed. Heasure the purlty of the

CBI substance ln the flnal product forrn for manufacturlng actlvltles, at the tlne you
_ lmport the substance, oi at the polnt you begln to piocess the substance.
I_I

Manufacture rtpgt! Process

Technical grade +1 Z puri ty "t puri ty +t,ti t puri ty

Technical grade

Technical grade

#2

#3

puri ty

puri ty

puri ty

puri ty

. /VA T

-- /u/+ 1(

puri ty

puri ty

1N"5o, 
= Greatest quantlty of listed substance manufactured, imported or processed.

4.02 Submit your most recently updated uaterial Safety Data sheet (XSDS) for the llsted
substance' and for every formulation contalning the Ilsted substance. If you possess
an HSDS that you developed and an IISDS developed by a different source, submlt your
verslon. fndicate vhether at least one IISDS has been subrnltted by clrcllng the
approprlate response,

,-1^Yes... .....(J)
No

Indicate lrhether the IISDS vas developed by your company or by a different source.

Your company ...:... I
Another source . ... @

I I Hark (x) this box if you attach a continuation sheet.
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4.03 Subnlt a copy or reasoneble facslmlle of any hazard lnformatlon (other than an }ISDS)
that ls provlded to your customers/users regardlng the llsted substance or any
formulation contalnlng the listed substance. Indicate rrhether thls lnformatlon has
been submltted by circllng the appropriate response.

No

4.04 For each actlvity that uses the listed substance, circle all the appllcable number(s)
corresponding to each physical state of the llsted substance during the actlvltyllsted. Physical states for importing and processing actlvities are determlned at
the tlme you irnport or begln to process the listed substance. Physlcal states for

CBI manufacturingr storage' dlsposal and transport actlvities are determlned uslng the
final state of the product.

I_t
,., .Ehysical St.a,!e .. -. _

4c-ti-vt ty

Hanufac ture

Impor t

Process

Store

Dispose

Transpor t

So1id Slurry Liquid Gas Gas

G)
fii

I]
I

Hark (X) this box if you attach a continuation sheet,
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4.05 Partlele Slze -- ff the llsted substance exlsts ln partlculate form during any of thefollorlng actlvitles, lndlcate for each applicable physlcal state the slzi and the
percentage dlstributlon of the llsted substance by actlvlty. Do not lnclude
partlclQs >l0 nrlcrons ln dlameter. lleasure the physical state end partlcle slzes for
luportlng- and processlng activitles at the tlme you tmport or begln- to process theCBI llsted substance. l{easure the physical state and particle slzes for manufacturlng

: storage, dlsposal and transport-altlvlties uslng tire flnal state of the product.
II

Physieal
S tate Manufacture Import Proeess Store Dis-pose Trans,pgr t

Dus t <1 micron

1 to (5 microns

5 to <10 microns

Powder

Fiber

Aerosol

(1 micron

I to <5 microns

5 to (10 microns

<1 micron

1 to <5 mierons

5 to (10 microns

<1 mieron

1 to <5 microns

5 to (10 microns

. rVrl

AlA

NA

h,A

lY{,!--

ty.A

lV'A

lvA _

I\,4

T\,A

N4_
!v'A

t_] Mark (x) this box if you attach a continuarion sheet.
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SECTION 5 ENVIRONMENTAL FATE

:; PART A RATE CONSTANTS AND TRANSFORHATION PRODUCTS

5'01 Indieate the rate constants for the following transformation processes.

Er. Photolysis :

Absorption spectrum coefficient (peak) .... (1/H em) at

Rgaetion quantum yield, 6 ..,..... r r r..... . tJflr_ -._ at

Direct photolysis rate constant, k* r rt . r. ;l r\ I/hr
b. Oxidation constants at 25oCl

For to, (singlet oxygen), k^- ..... e r..... . lt k
For R0, (peroxy radical), k e .......,.. r . Ul(

c. Five-day biochemi cal oxygen demand, BOD' . . . ,,L! tj

d. Biotransformation rate constant:

For bacterial transformation in water, ko ,,, U/<

Specify culture e ,or..... e .r.. +..rr.......r Ltti

€. Hydrolysis rate constants:

For base-promotgd process, k, ............, _lrlt\,
For acid-promoted process, k* ... r....... r . ,tjli
For ngutral procgss, k* .. r,........ r...... UK

nm

lat I tude

LlM hr

llH hr

mg/l

1/hr

l/H hr

tlil hr

1/hr

f, Chemical reduction rate (specify conditions) - LtK

g. Other (such as spontaneous degradation) .. , lJ/,

l-l Hark (x) this box if you attach a continuation sheet.
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t
rl

ll

PART B PARTITION COEFFICIENTS

5.02 tt. Specify the half-ltfe of the ltsted substance ln the fotlowing media.

Media Hal f -1i f.e_( spect fy -unt ts )

I t i-
l/': /\Groundvater

Atmosphere

Surface vater

Soil

tJi/
L4 t\

Ll f,

Lt /{

Identify the Iisted substanee's knovn
ltfe grdater than 24 hou.rs.

transformation products that have a half*b.

CA.S No.

/ t'/{

Name
HaIf-Ii fe

(specify u+its) Hedla

1n

in

tn

ln

5.03 specify the octanor-vater partition coefficient, Ko* ..+

Hethod of calculation or determination r,. r...,........ e

ttr at 25oC

5.04 speeify the soil-vater partition eoefficient, Kd .. r +...

SoiI typg ........... r.. r... r o r.. +........ + +.......... +.

LIK at 25oC

Lt#

5.05 Specify the
coefficient,

organic carbon-vater parti tion
K

OC (.t K at 25oC

5.06' Specify the Henryrs Lav Constant, H atm-m3 /mo1e

l:-l Hark (I() this box if you attach a eontinuation sheet.
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5.07 Llst the bloconcentration
tt vas determlnedl and the

Bioconcentration Factor

lJ F:

of the llsted substance, the
used ln derlvlng the BCF.

s.PF"ie

spectes for vhleh

Testl

factor (BCF)
type of test

tU=" the following codes to designate the type of test:

F = Flouthrough
S = Static

t_] Hark (x) this box if you attach a continuation sheet.
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5.04
CPI

I-I

For each market listed beIow,
the llsted substance sold or

state the quantity sold and the total sales value of
transferred in bulk during the reportlng year.

Harket

Retail sales

Dlstribution

Dis tribut ion

Quantity Sold or
Transferred (kg/yr)

,r --
/< 

'i--..) Li /,/: cr 4

Total Sa1es
Value. ( $/.y-rJ

lV0T
IIholesalers

Retailers

Intra-company transfer

Repackagers

Hixture producers

Article producers

Other chemical manufacturers
or proeessors

Exporters

Other (specify)

5.05 Substltutes -- List aII knorn commerclally feaslble substltutes that you know exlstfor the llsted substance and state the cost of each substltute. A coirneLclally
feasible substltute ls one vhlch is econonlcally and technologlcally feaslble io useCBI ln your curient operatlon, and whlch results ln-a flnal produit vltlr comparable
perfornance in its end uses.

II
Subs t i tute cost ($/.Es)

t*l Hark (x) this box if you attaeh a continuation sheet.
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SECTION 7 HANUTACTURING AI,ID PROCESSING INFORHATION

General fnstructionsl

For questions 7.04-7.06, provide
provided in questions 7.01 ) 7.O21
information is extracted,

a separate response
and 7.03. fdentify

for each process block flow diagram
the process type from vhich the

PART A MANUFACTURTNG AI-ID PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance with the
major (greatest volume)

CBI

instructions, provide a
process type involving

process block flov diagram shor^ring the
the listed substanee.

l_l Process typg ..rrr..,

Y Hark (x) this box if you attach a continuation sheet.

42rt



ElA

\rrll)

t'/.
()lnl
>lt,ia

yllliS

'--,+tlt,

'n+1
'rywt/? )rf.rtu]
-indT
ho,q)ueA



7.O3 In accordance slth the lnstructlons, provlde a process block flov diagran showlng all
process emisslon streans and emlsslon polnts that contaln the llsted substance and
vhlch, lf comblned, vould total et least 90 percent of aII factllty enlsslons lf not
treated before emlsslon lnto the environment. If all such enisslons are released
from one process type, provlde a process block flon dlagram uslng the instructlons
for question 7.01. If all such emlssions are released from nore than one process
type, provide a process block flov diagran shorlng eaeh process type as a separate
bIock.

CBI

l-] Process type ..rr.r..

5..-.--, - 1'r,,rr?+/e-.b l?u* t;, r i' (i. ?, r, /

ll] Mark (X) this box if you attach a continuation sheet.
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lr
tt

,l

7,44 Describe the typieal equipment types
process block flov diagram(s). If a
than one process type, photocopy this
process type.

CBI

t-] Process typg ....r..r

operation identified in your
flow diagram is provlded for more
complete it separately for each

for each unit
process block
question and

Uni t
Operat ion

ID
Number

7.t

fl.?/. :\
fi
/ .'t

7.-i
l't/.b

l'i
--.--/J-:-

hr,
1.l(

-.
' l','! -

,t j,l
/ n ttd

Typical
Equipment

Type. _

t\,'l i ,-' J|n) j<

..Tirr,< | 
/,o,,

") ,r,'{ !,)rrr.r, :[fu ,,<

[i L"rwf*

Operat ing
Temperature
Range . (. oQ )_

i s.- ?'A

t-4
l(>^ +-')/ -+ ,'\ r{-

I t * <'t

A-&;'{i t e-r,"t-

ll trt-:i t g,t;1-

, I,t --.t t

/ p-;l I

Operat ing
Pressure

Range
(mm Hs)

,,'lZ;ut, q/llaet t-

A T4'/.1\f7;# *'/A

L r,Lfili ,

4 -t tniaPit sft t i-
4*ry'tt^
,/ p- tl .1L)1.'

I
4 -rtf U;f,A+-E,t 4

-

llTtlr', ;rniffli' t <-

fia:u;ptalrt-

VesseI
Composi t ion

{laa-Srs*t
lviltA-liee*

:),lU*l-€SSJiet
S fi,a'"4-;1*Sia'c*M

r/iia,-Sg, -

*(f<.a. l*

IX] Hark (X) this box if you attach a eontinuation sheet.
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7.04 Deseribe the typical equipment typgs for each unit
process bloek flov diagram(s). If a process block
th.n one process type, photocopy this question and
process type.

CBI

t*] Process type ... r r r..

Uni t
Opera t i on

rD
llumber

?, I1..

I"t ,2

?. t,l
,?,t{
t-
t , /4.

':= {'/.-

'r', /'f
'/, / ri

--ol , fi*t'

7,'A i

Typi cal
Equ i pmen t

Ty-pe

/1 . - --a'

i(-84 tJrrr:tls / <-.')q!-

,l
I j.=AJ-- l*t atl'Ert; t-f.n)

l, E'.al l*,aN

operation identified in Your
flov diagram is provided for more
complete it separatelY for each

Operat ing
Temperature
Raqge ( oC)

/v'e,q.
4u- J-t-u.\ *l t4vr,

,?il * /ln
4|7-9a

Operat ing
Pressure

Range
(mm Hg)

t

tL

t{-

ALtti,tl#ilr.,'tr{

,AfulEs;Pda"zt*

VesseI
Composi t ion

d'-\T;/-i;t--

-.-'7r-'g: L

(^'-- t
>' { L-:t: J-

5:.** t
,frrsF-r 7,

,.aura-}artlg-
q--'ill t I

-2lJ+-4--
.) ! EEL-

JiEbL
gT€Et-+
O-c,ut';! r-'ft<

S**ot

IL,4

A

(

r{

,[l,Tul.spt#rL

A.uB;r-.u r

tEI Hark (X) this box if you attach a continuation sheet.
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7.04 Describe
process
than one
process

CBI

l-l Process type ...,

the typical equipment typgs for each unit
block flow diagram(s). If a process block
process type, Photocopy this question and

type.

operation identified in Your
flov diagram is Provided for more
complete it separatelY for each

Uni t
Opera t ion

ID
Number

I L, .rt
i."{t(

(/. Jiq

Typical
Equ i pmen t

Type

Opera t ing
Tempera ture
Ran,ge ( oC)

Operat ing
Pressure

Range
(mm Hg)

.4'rufgipg6*.,r'

,{ii 4';,:t \t;<t t'' t": 1 
(

VesseI
Compos i t i-gn
{iruat +
(t c-'-'i { lo' c,,:-f1:'

S7-+.:r.:.2- {j
fietrt,t i,/i t.'i-tl

l:l Hark (X) this box if you attach a continuation sheet'
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7.05 Describe each process stream idintified
process block flov di"grt, is provlded
qu*stion and eomplete it separately for

in your process block flov diagram(s)' If a

for *ot" ih*n one process tyPe, Photocopy this
eaeh process type.

CBI

t:l Process tYPe .,..

Process
Stream

ID
Code

,74

'/ f;

-'/{
'J 

t_i;

'/+

Process Stream
Descfiption

.i.'. ri:.'g.uJ;,f tt:,TtLt-.-ri& I-

l-+.j4 T-E fit

Physieal Stater

. frl-

{i tl

n

f,tL-- +-

ilt"-

l)lv l'-

S t ream
FIqv (.Es/yr)

1c:. I/R

-

lrt ,A-i 1

,2 +'lr tt 'i3

{'u'r+ot-

4 {,n,n,r', {!n ,n , ; ',."r-

!:l *a u;i,ru&- A o t:,:'-;*

'U"* the folloving codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temPerature and pressure)
S0 = Solid
ST = S1udge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid (specify phasesl €.g.1 90X vater, 102 toluene)

lE] ilark (x) this box if you attach a continuation sheet.
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7.05 Descrlbe each proeess stream ldenttfted
proeess block flow dlagram ls provlded
question and complete it separately for

ln your proeess block flou dlagram(s). If e
for more than one proeess type, photoeopy thls
each proeess type.

98I

l-l Process type r..,,..r { *,rr'r-' , , t, ,'t -, A

Process
Stream

ID
Code

,?T

Process Stream
Description Physieal Statel

(,*i

Stream
FIoy_( ks/yr )

/, f t''5;, [*; R

4.r=E -r+
ici, 4 a il,

'7.,../

7/<
,7L

/L&','*\./. t/^

CL

/vf; r l/,uou E-it:.*

luse the follovlng codes to designate the physlcal state for each process strean:

GC = Gas (condenslble at arnblent tenperature and pressure)
GU = Gas (uncondenslble at anblent temperature and pressure)
S0 = So1id
SY = 51u6t. or slurry
AL = Aqueous liquid
OL = Organie llquld
IL = fnnlscible liqutd (specify phases, e.g., 902 rrater, 102 toluene)

t*l Hark (X) this box if you attaeh a continuation sheet.
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7.06 Characterize eaeh proeess stream identified
If a process block flov diagram is provided
this questlon and complete it separately for

CBI lnstructions for further explanation and an

t-l Process type ........

in your process block flou diagram(s),
for more than one process type, photocopy
each process type. (Refer to the

example. )

do

Process
Stream

ID Code

b.

Knov{r Compoundsl

c.

Concen-
trations2'3

(% or ppm)

d.

0ther
Expected
Compounds

€'

Es t imated
Concentrations

(Z or ppm).,.

,/v't9t F*n --- -. teuittb /l'A

? /4 {ra "'n,r,, , < 1!o -a." -r: c;a /,..t /t.' I 
I ',"u., (\ , ,'; , &r/rs--42-

,-)fi
/l_ /i,:A AfuI

7.06 continued belov

IEI Hark (X) this box if you attach a continuation sheet.
,!
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IT

7.06 characterize each process stream identified
If a process block flow diagram is provided
this question and complete it separately for

CBI instructions for further explanation and an

in your process block flov diagram(s).
for more than one process type; photocopi
eaeh process type. (Refer to the

example. )

t_l Process tYPe ...i...'

b.

Knovn Compoundsl

7/: -.

fi ,Ftt-
I a-

.1
h it'r"*t?

cL.

Process
Stream

ID Code

C.

Concen- , r
trations-'-

(Z or ppm)

d.

0ther
Expec t ed
Compgunds

e.

Es t imated
Concentrations

(Z-or PPm)

lu rtA

?tr tY/' ' ,P-,,-. -1\; t ruo/e /,"^ L-tK Lt<

7.06 continued belov

lE] Hark (X) this box if you attach a continuation sheet.
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7.06 Characterlze each process stream identifled in your process block fLov dlagran(s).
ii " 

pro"""" block'ilov dlagram ls provided for more than one process type' photocopy

itf" ir."iion and complete It separltely for each process type. (Refer to the
CBI lnstructlons for furtLer explanatlon and an example')

l-l Process type ...,.rr.

Clr

Process
Stream

ID Code

r-t ta
I l-'

)H

Kno-v..n Compoundsl

c. d.

Concen- Other. 2.3trations''' ExPected
(Z or pp.m) Compou,P.ds

.h"A

€'

Es t imated
Concen trat ions

(fl or ppm)

/vd ..

-"J' 'l'), ;r** j;rri 1/e A ,1 
-..

fi , , n' , ,-, ,, 'r !-ru,, ,' -',', 
) ,,'t T€ ,,t\ttl --..,,

*ft'4.,

iVA

7.06 continued belov

Hark (X) this box if you attach a eontinuation sheet.EI
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,l
:l!

7.06 Characterize
If a process
this question

CBI instructions

t_l Process tYPe ..r....r

eaeh process stream identified
block flov diagram is Provided
and complete it separatelY for

for further exPlanation and an

in your process block flov diagram(s).
for more than one process type, photocopy
each process tYPe' (Refer to the

example. )

dr

Process
Stream

ID Code

1t{,)

b.

Knovn Compoundsr

fi A *" rr,-

,',;l /t,!j'iruLl,/ '/ i-

c.

Concen- 2.3trat rons
(fl or ppT.)

Eiirr/'* ,{*r}

d.

0ther
Expected
Compgund.s

tl

l' t-.1..o..tr-.r. ti),'* xr Lv;:

e.

Estimated
Concentrations

(Z or pp[).
y'l

/ r', .t,n

ltt

t 4//t . /vi,/t' ,

/{tt

Nn -.
/tiA

7.06 continued belov

l-] Hark (X) this box if you attach a continuation sheet.
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7.OG (continued)

lFor each addltive package lntroduced lnto a process strea!, specify the colpounds
that are present in eaeh additlve package, and the concentratlon of each colponent.
Assign an additive package number to eaeh additlve package ard llst thls nuaber ln
column b. (Refer to the instructions for further explanation and an exarple.
Refer to the glossary for the definition of addltive package. )

Addi t ive
Package Number

1

Components of
Additive Package

Coneentrat ions
(E or ppu)

.trd
/ Vt+

'U=* the folloving codes to designate how the concentration vas determined:

A = Analytical result
E = Engineering judgement/calculation

'U"* the folloving codes to designate hov the eoncentration sas measured!

V = Volume
U = I{eight

i..t
/ 'r'A

l-l Hark (X) this box if you attach a continuation sheet.
:
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PART A RESIDUAL TREATHENT PROCESS DESCRIPTION

8.01 fn accordance vlth the lnstructions, provlde a resldual treatment block florr dlagram
. rhlch descrlbes the treatnent process used for reslduals ldentlfled ln questlon 7'01.

CBI
,Q

t-] Process type ........ . i{'{; ,r*t{** e- f/eri l&-, F*, 7,rf[,+t o E, inr,l,ry fir.ur;

f* /r r**.#,*r* Fteril, {i F"*,,"
' 

lr{L,,, t**t'.*, fio. es-r

r{, 
/

fiix;iS f,e.d F{+s4.
u n/3

- . {*4?--.,-J)u' ,u*/!
l,llf,/ib*r, 5'r,liis

7, /{
7,t{
I,tT
tt, /7
F, zl
!/oitF*ot
f,e

7,Aj
'ffin, l-.ry
#ut

Fo t*r

M^fl**,

tl] Hark (X) thls box if you attach a continuation sheet.
I
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PART B RESIDUAL GENERATION AhID CHARACTERIZATION

8.05 Charaeterize each proce
diagram(s). If a resid
process type, photocopy

CBI type. (Befer to the in

I-] Procgss type .r....r..

ss stream identifted in your residual treatment block flon
ual treatment block flow diagram is provided for more than one
this question and complete it separately for each process

structions for further explanation and an example. )
/)
t./

Stream Type of
ID Hazardoys

Code l{as te'

C.

Physical
State
of

Residual2
Knovn

Comp-ou3ds 
3

g.€.d.b.E[.

Es t imated
Coneentra- Other Concen-
tion$ {"/. -or Expected trations
ppm)4's'6 Compounds (Z or ppm)-

'7,s /J,,4 tu/r," ll'- LL< tu* /t/A

/, t, /i', ,4 t i.* y,:,r /,t ,r, T - - + ",1G ,lt r* )- ,U4

/ v,4

2 tt 1,,( Cit tlK rYit /tv'A

rj
/, /./s

_4

Sa

!E-V')
*5_ - fr.dlle

(t--){,tt }

8.05 continued belov

tE] Hark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTEEIZATION

8.05 Characterize
diagram(s).
process tYPe'

CBI

I:
type. (Ref er

I Process tYPe o -. r. -...

each process stream identified in your residual treatment block flov
ii a iesidual treatment block flov diagram is provided for more than one
-ph;tocopy this question and complete it separaluly for each. process

io the instructions for further explanation and an example. )

Stream TYPe of
ID Hazardous

Code uaster

C.

Physical
State
of

Res idual2
Knovn

Compounds 
3

g.e.b.dr

Es t imated
Concentra- Other Concen-
tions 17" -or ExPected trations
ppm)*'''o ComPqunds (?i or PPm)

ii ,q ,/i;l

.t1 t.t

-+r- Ft /_j_

!? ,,n/ t/ -r"
/, ! i tt I (1 tr 7bz

/tt ,tI Y !;t-

"] :, ,i i/r'7

*r,t
{! LJ.

/v/*

tt i,i -,. .lli

I t .l
l+ t I

*Tz--_iltff.'-

YL- tjl(

t tt f(

8.05 continued belov

tEl Hark (X) this box if you attach a eontinuation sheet.
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PART B RESIDUAL GENER]ITION A}'ID CHARACTEEIZATION

8.05 Characterize
diagram( s ) .
proeess type'

CBI type. (Refer

I-l Process tYPe

each process stream identified in your residual treatment block flov
If. a iesidual treatment block flov diagram is provided for more than one
-ph;tocopy this question and complete it separalely for each.process
io the instructions for further explanation and an example. )

aa.aaalaa

,.,} i

L'*uT |ilrl{S

b.8. d. g.f.e.

Stream TYPe of
ID Hazardous

Code Uaster

lv li

Knovn
Compounds 

3

fie x1"1 tt Z gfA. r''1,1t E-

f, =uit-, r .{,ta*ttry'

C.

Phys ical
State
of

Res idual2

Es t imated
Concentra- Other Coneen-
tion$ {t -or ExPected trations
ppm){'5 ' u CompoUngE---- (Z or }Pm)

/tarl., q *i - '" t! /1i,4 .-

8.05 continued below

l:l Hark (X) this box if you attaeh a eontinuation sheet.
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8.05 (continued)

'Ur" the folloving codes to designate the type of hazardous vaste:

I = fgnitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U=* the fotlowing eodes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL E Aqueous liquid
0L = Organic liquid
IL = Immiseible liquid (specify phasesr €.8.r 90y" water, LOt toluene)

8.05 continued belov

ll] Hark (x) this box if you attach a continuation sheet.
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8.05 (continued)

3For each addlttve package introduced lnto a process streamr speclfy the compounds
that are present ln each addltlve package, and the concentratlon of each cottlponent.
Asslgn an additive package number to each eddltlve package and llst thls number ln
colurnn d. (Refer to the instructlons for further explanatlon and an example.
nefer.to the glossary for the definltion of additive package. )

Addi tive
Pack?ge Number

Components of
Additive Package

Concen trat ions
(7" or ppm)

nur" the folloving codes to designate hov

A = Analytieal result
E s Engineering judgement/calculation

the concentration was determined:

8.05 'eontinued below

I:I Hark (X) this box if you attach a continuation sheet.

56



8.05 (continued)

uus" the folloving codes to designate how the eoncentration vas measured:

V = Vo1ume
g = lleight

6specify the analytical test methods used and their detection limits
belov. Assign a eode to each test method used and list those eodes

1n
IN

Code He thod

the table
eolumn €.

Deteetion Limit
(t ug/I)

,i *ri *i *, T4o.rti ** ) o,,

J
iltrlb * i', dAO.-
,t

I- I Hark (X) this box if you attach a continuation sheet.
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8.06 Characterize
dlagram(s).
proeess tyPe,
type. (Ref er

qB{

t-l Process type

each process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and eomplete it separately for each process
to the lnstructions for further explanation and an example. )

b. C.E[. d.

Residual
Quant i t ies

( ks/yr )

a
L'

Hanagemen t
of Residual (i[')

On-Site 0ff-Site

f.
Costs for
0ff-Si te
Managemen t
(per ks)

g.

Changes in
Hanagemen t
l.lethods

n'
I I l/)/t lP

I 4 td' \4.e

Stream Waste Management
ID Description }lethod

code codir code2

/A

?N' /L'a .4'4t - /.'larq ..

2a q B qD a rR /. r1 \q; ptr ' ' ":' /VA Nri Nr,.nte.

R.*':].._. .,5.F.{.. _.-e_-_.

tU=" the codes provided

'U"" the codes provided
in Exhibit 8-1
in Exhibit 8-2

designate the

designate the

vaste descriptions
management methods

to
to

t-] Hark (X) this box if you attach a continuation sheet.
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8.22 Descrlbe the cornbustlon chanber deslgn paraneters for each of the three largest
(by capacl ty) lnclnerators that are used on-slte to burn the reslduals ldentlfled ln

C.BI

I-I
your process block or residual treatment block flov diagram(s).

Combus t ion
Chamber

Temperature ( oC)

Location of
Temperature

Honi tor

Residence Time
fn Combustion

Chamber (seconds)

Incinerator Primary_ Secondary Primafl.. Secondary Pjimary Secondary

Indicate if Office of Solid liaste survey has been submitted in lieu of response
by circling the appropriate response.

Ygs . a I a a a a . a a t a . a a a a a a a a a a r . r . r r . . a a r a a a a r a a a a a a a a a a a a . a r a a a a a a a a a a a a . a . a . t a 1

Notaaaaaa.r.ttaaaataaaaaa.a.attaaattaaaaaaaarta..eoaataaaarraaaaaraa.rrrrrrr

8.23 Complete the folloving table for the three largest (by capacity)
are used on-site to burn the residuals identified in your process

CBJ treatment bloek flow diagram(s).

t-I
Incinerator

Air Pollution
Control Devicel

incinerators that
block or residual

Types of
Emissions Data

Available

Indicate if Office of Solid lJaste survey has been submitted in lieu of response
by circling the appropriate response,

YeS a . . r t . . a t t a r a r a l a a a r . r . . a a a a a a + a a a . . a . . a a a a o a r a a r a . r . . . . r r . . . . . . e . . a . a . t . 1

No a a a a a a a a a I a a a a a a a a a a a . a a t a a a t a a a a a a a + a a a t a a a a r a a a r r a r a a r a a a a r a a a a r r a a a r a a o

tU"" the folloving codes to designate the air pollution control device:

parenthesis )S=
Elu

0=

Scrubber (include type of scrubber in
Electrostatic precipi tator
0ther (specify)

t-..-l Hark (X) this box if you attach a continuation sheet.
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T:
t.!

PART A EHPLOTHENT AND POTENTIAL EXPOSTIRE PROFILE

9,01

CBI

t-l

l{ark (X) the approprlate column to indlcate vhether your conpany nalntains records on
the foli.ovl.ng iata- elenents for hourly and salarled vorkers. Spectfy for each data
elenent thi year in rrhlch you began naintalning records and the number of years the
records for ihat data elemlnt are maintalned, (Refer to the instructlons for further
explanation and an example. )

Data are Haintained for: Year in l{hich Number of
Years Records
Are l.laintainedData Element

Date of hire

Age at hire

tlork history of individual
before employment at your
facili ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title
tlork area industrial hygiene

monitoring data

Personal employee monitoring
data

Employee medical history

Employee smoking history

Accident history

Retirement date

Terminat ion date

Vital status of retirees

Cause of death data

I{orkers I{orkers

x

xx
NA

NA NA

Data Collection
-, Began

197 7

x 1977

20

20_

20

ZO

20 __
20

20.

?0

NA.

--? Q

20. . .

20

NA

NA

X

NA.

X

197 7

197 7

197 7

197 7

NA

NA

l9B5

'l-9 
B 5

1q77 -

NA .

1q77 _

197 7

197 7

NANA

NA

20

X

NA

X

X

NA

NA

NA . NA

NA NA

t_l l.lark (X) this box if you attaeh a continuation sheet.
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9.02

CBI

t-t

fn
1n

accordance vith the instructions, complete the folloving table for each aetivity
vhich you engage.

El'

Activity

Manufacture of the
listed substance

0n-site use as
reac tant

On-site use as
nonreactant

0n-site preparation
of products

b.

Proeess Category

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled ReLease

0pen

Enclosed

Controlled Release

0pen

C.

YearIy
0uant.i ty (kg)

d. €.

Total Tota1
I{orkers tlorker-Hours

r /i
/l/ A

t trt
/ v/j

/ Y,# tv4
/', ,' y'

/ ",/ tT AlA

hA

-- .^i.'/{ .

{.-7 {:1
-SlL-

?. a ni* --

ll,'/il -
h'A

/v',4

lv,4

iVfr

"l
I

ILlA

lvit
rt;'rL

/t'/j"

/)',4

\.,A IV /+

/!.

t /,1

,,1\,'/+

t -1 Hark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each
encompasses vorkers who may potentially
llsted substance.

CBI

t_l
Labor Category

labor category at your
come in contact vith or

facili ty that
be exposed to the

A

B

c

D

E

F

G

H

I

J

Descripti.ve J.qb Ti!,Iq
I /'-l

I / ,/ /i:r' jfi.a4..,:37{

/llt ,/L\4lnq L;iss-.;gtre,4 . -_-, --'-r 
-'*Lfrtg /tat lJ .r , rtl i,.t.?': . -_ . - ._,_.. _

l;] Hark (X) this box if you attach a continuation sheet.
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9.04 In accordanee rtth the Instructions, provide your process
tndtcate assoclated vork areas.

CBI

[-l Process type r r i.. r r

block flow diagran(s) and

t!,

lfll Hark (X) thts box tf yon attach a continuation sheet.
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9.05 Descrlbe the varlous vork area(s) shovn ln questlon 9.04 that encompass vorkers vho
may potentlally come ln contact vlth or be exposed to the listed substance. Add any
additlonal areas not shosn in the process block flon dlagram ln questlon 7.01 or
7.O2. Photocopy this question and complete it separately for each process type.

CBI

l-] Process type r....r.

I{ork Area ID

1

2

3

4

5

6

7

B

9

L0

Descri.ption,of lIork .Areas.. .a.r]-d l{ofker Activi_ties

,/' -/ t' /, ll

,/-2, -t;,, r f (r;r., , ,, i.,,-k'. I 'u', f{,rt,; r'-1.-

flir', ('!,0,,'' " f ,*,, {ru '',K,n,- h '' I ,,.' ,^ , .

tII Hark (X) this box if you attaeh a conrinuation sheet.
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9.06 Conplete the follolrlng table for each vork area ldenttfied ln questlon 9.05, and for
each labor category at your facility that encompasses workers nho may potentl.Ily
cone ln contact slth or be exposed to the llsted substance, Photocopy thls que8tlon

CBI and contplete lt separately for each process type and vork area.

l-] Procgss typg rr,rr.rr

/

Labor
Ca tegory

Hode
Number of of Exposure
I{orkers (e.9., direct
Exposgd sB.iq .Sontjlct) ..

, ,-''-jlnni.:n"r ,
I

i,.tt4l,tfir)is,':..t
j

, ,, 
^n 

,-o T-r l-tn)

Average Number of
Length of Days per
Exposurg Year

. Per Day" Exposed

. fi. i,?

tA-

i1 A-(4

Physical
State of
Lis ted

Subs tancel

fl/*

*ti

d-
J

{1

t')
t)

ruse the folloving codes to designate the physlcal state of the llsted substance at
the point of exposure:

SY = Sludge or slurry
AL = Aqueous tiquid
0L = organic liquid
IL = Immiscible liquid

(specify phases, e.9.,
90ff vater, LOZ toluene)

'U"" the following codes to designate average length of exposure per day:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressurei
includes fumes, v6rpor$r ete. )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding B hours

F = Greater than B hours

lX] Hark (x) this box if you attach a continuation sheet.
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9.06 Complete the folloving table
each labor category at your
come in contact vith or be
and complete it separatelY

li

for each vork area ldentified in question
facility that encompasses vorkers vho may

9.05, and for
potentially
this questionexposed to the listed substance. Photocopy

for each process tyPe and vork area.CBI

t-l
IJork area .rrr..t...t.rr.or.t..."'r'+

n,. .\

Nunber of
Labor 1*Iorkers

C-ategory Exposed.

I

Hode
of Exposure

(e.9., direct
skin co.{}.tact )

/as Al,4 ,* ni '7-t 
r t,n.) ..

Average Number of
Length of DaYs Per
Exposurg Year
PeI Day' ExPo-Ped

#-r':

Phys ical
State of
Lis ted

Substancer

'Ur" the folloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressurel
includes fumesr vaporsr etc.)

S0 = Solid

= S1udge or slurry
= Aqueous Iiquid
= 0rganic liquid
= Immiscible liquid

(specify phasesr e.g. t
90t vater' 102 toluene)

length of exposure per daY:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

SY
AL
OL
IL

'U=. the folloving codes to designate average

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding I hour E

C = Greater than one hour, but not
exceeding 2, hours F

IEI Hark (X) this box if you attach a continuation sheet.

e3s



\

9.06 Conplete the follovlng tabte for each vork area ldentifled ln question 9.05' and for
eacL 6bor category ai your faclllty that encompasses vorkers_uho may potentlally.
come ln contact t lih or be exposed io the ltsted substance. Photocopy thls questlon

CBI and conplete it separately for each process tyPe and vork area'

t-l Process type . . .

lJork area . . . . . . . r . r r . . . . . . o . . I . I . o t ' t ' + ' r ' I ' ' ' ' r t ' I '

Labor
Category

Phys ical
State of
Listed

Subs tancel

Average Number of
Length of Days per
Exposurg Year
Per Day' ETPosed

Hode
Number of of ExPosure
I{orkers (e.9., direct
Exposed skin contact)

ltJll{,n '.4-r rorJ € il n
r'J Ji*sa

'U=. the folloving codes to designate the physical state of the listed substance at
the point of exposure:

/

GC = Gas (condensible at ambient SY =
temperature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =
temperature and pressure; IL =
includes fumesr vapors, etc. )

S0 = Solid

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding I hour E

C = Greater than one hour, but not
exceeding 2 hours F

'U** the folloving codes to designate average length of exposure per day:

Sludge or slurry
Aqueous Iiquid
Organie liquid
Immiscible liquid
(specify phasesT €.g.1
90t vater, 10U toluene)

Greater than 2. hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

IT I t{ark (X) this box if you attach a continuation sheet.
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I

9.06 Comptete the -;follovlng table for each voik area identifled in questlon 9.05' and for

"""it 
l.bor category ai your faclllty that encompasses vorkers vho may Potentlally.

cone in contact-vith or be exposed to the llsted substance. Photocopy thls questlon
qBI

I -I

and complete it separately fg. each process type and vork area.
rl

/'I
Process tYPe . r..... - ( OrL;; ;tt); t.,:is

Average Number of
Length of Days per
Exposurg Year
Per DaL' Exposed

r> 
'1'15 

c:ll t! -t t

-!*-9i-

tUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc. )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exeeeding t hour
C = Greater than one hour, but not

exceeding 2 hours

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasess €.9.1
90Y. vater, 10U toluene)

D=

El

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

'U"" the following codes to designate average length of exposure per day:

llork area 4

Labor
Category

tr

Number of
I{orkers
Expgsed

,,{

Hode
of Exposure

(e.9., direct
skin contact)

/.rG hf 4 .t /'t'r t ,: t,,

Phys i cal
State of
Lis ted

Subs tancel

tE] Hark (X) this box if you attach a continuation sheet.
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9.06 Comptete the folloving table for each rork area identified ln questlon 9.05r and for

"acir 
l.bo. category ai your facitity that encompasses vorkers vho may potentlally-

come ln contact vlth or-be exposed to the listed substance. Photocopy thls questlon
and complete it separately for eaeh process type and vork area.

Process type aoata.
(" lr,,^,'i' 

ir. ) t ;; { ft

lrork area

CBI

I_I

Labor
Category

Number of
Uorkers
Expgsed

Hode
of Exposure

(e.9., direct
skin cqntact )-.

/trtilA / q'i" r,':.rtl

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposei

Phys i caI
State of
Li s ted

Subs tancel

l- .:j iJ U .?or..-c1 -

'U"" the fotloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumesr vapors' etc. )

S0 = Solid

A = 15 minutes or less D

B = Greater than 15 minutes ' but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesT €.g.1
902 vater, 102 toluene)

'U=" the folloving codes to designate average length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

lE] t{ark (X) this box if you attach a continuation sheet.
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*\
tt

9.06 Complete the folloving table for each vor.k area identified ln question 9.05r and for
ea"ir kbor category "i 

your facility that encompasses vorkers-cho may Potentially.

"or" 
tn contact vlih or-be exposed to the llsted substance. Photocopy thls questlon

CBI and complete it separately for each process type and vork area.

/iL-{t-] Process type .r.,.o.
,1/

Labor
Category

.1/,
L,-

Number of
Horkers
Exposed

Hode
of Exposure

(e.9., direct
skin eontact)

init ,"1 t-,4f i;".ii

Physical
Sta te of
Lis ted

Subs tance

L_ i.r*-

#;, -

Average
Length of
Exposurg
Per Day-

Number of
Days per

Year
Exposed

/;i' r
lt\ il

,' tA ul

t

/-1tt,

'U=" the folloving codes to designate the physical state of the listed substance at
the point of exposure!

GC = Gas (condensible at ambient SY =
temperature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =
temperature and Pressure; IL =
includes fumesr vaporsr etc. )

S0 = So1id

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

Sludge or slurry
Aqueous liquid
0rganic liquid
Immiscible liquid
(specify phasesl c.g. p

907" vater, 102 toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

'U== the folloving codes to designate average length of exposure per day:

l-l }fark (X) this box if you attach a continuation sheet.
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1

9.07 For each labor eategory represented ln
Ileighted Average (TtlA) exposure levels
Photocopy this question and complete lt
area.

CBI

tll Process type rr....o

question 9.06, indicate the 8-hour Tine
and the l5-minute peak exPosure levels'
separately for each proeess tyPe and vork

IJork area . . . r . . . . r . . . . . . + + t t . . . t . . t . . . t . + + . . . . .

Labor Category
8-hour TI{$ Exposure Level

(ppm, mg/m3, oth"r*specify)

r'r '':..1 f, fL\.a z?4
?.!, tj utr I tr'ir,.!n I

l5-llinute Pgak Exposure L,evel
(ppu, mglu', othef:spgeify)

C:, t]*-fi4r-. t'?=r:,t

f$l Hark (x) this box if you attaeh a continuation sheet.
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II

.9.07 For eaeh labor category
Ileighted Average (TIIA)
Photocopy this question
area.

CBI

t-t

represented in question 9.06, indicate the 8-hour Tile
exposure levels and the l5-minute peak exposure levels.
and complete it separately for each Proeess type and vork

Process type....... (.,., ,r.,'-.
llork area ...... r... + r r.... r e ... t r... t t... t. +...

r)
:-"n

,,flr-?fsrl 
,*1rn= 

+El -

8-hour TIf$ Exposure Level
(ppm, mg/m3, oih"r-specify)

l5-Hinute P?alc Exposure [cvel
( ppm, ng/g', o.ther-speci fy)_Labor Cqtegory

{I

tEl Hark (X) this box i f you at tach a continuation sheet .
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9.07 For- each labor category represented ln questlon 9.06r lndlcate the 8-hour Tl.e
gelghted Average (TvA) exposure leve1s and the l5-nlnute peak exposure levels.
Phoiocopy thls questlon and conplete lt separately for each process type and vork
area.

1

CBI

l-l Process type ..+r...
t

_-t

{ JilTtn)til-'J\

I{ork area ... r.. + r...... r t. t e ... r..... r. t r r.....
r:

Labor Catqgorl
8-hour TIIA Exposure Level

(ppm, mg/m' r other-specify)
l5-l{inute Pg"k Exposure Level
(ppm, mg/n', otbqr-specify)

h "l 4 rtl
/:.t r i),i;; lWfyl,

IEI Hark (x) this box if you attach a continuation sheet.
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1

9.07 For each lahor category represented ln questlon 9.06' lndlcate the 8-hour ffue
Veighted Average (TtlA) exposure levels and the l5-mlnute peak exposurc levels-
Phoiocopy thls questlon and conplete lt separately for each process type and rork
aEea.

CBI

l:l Process type ..,,. +. fl ,a. t-;-'t./t: t t i* i"^\

Ilork area . . . . l . . . + . . . . . . . t t t . . . . . . t . . . . . . . . . ' r r +

Labor Categ-qry

r
8-hour TIIS Exposure Leve1

(ppm, mg/m3, oiher-specify)

- 
d, &c!?*,t' {>rt"r, -

I5-Hinute Pg"k Exposure l,evel
(ppm, mg/m-, other-specify.)_

[5EI Hark (X) this box i f you at tach a cont inuation sheet .

e4A



1
'!

9.07 For each labor category
Ileighted Average (TIIA)
Photocopy this question
arga.

cpJ

l-l Process type . +... r.

llork area ... r i... +... r r....... t.... r.... r.. t...

question 9.06, indicate the 8-hour Tiue
and the I5-minute peak exposure levels.
separately for each process type and vork

,i

represented in
exposure leveIs
and complete it

8-hour T[tg Exposure Level
(ppm, hg/m3, oih"r-specify)

15-Hinute Pgak Exposure l,evel
(pJn, mg/m3, othlr-specify)

{'"t. (irt""+1 
inl,r,1

Labof.,.Category

tr

tEI Hark (X) this box if you attach a continuation sheet.
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9.07 For each labor category represented in
Ueighted Average (TIIA) exposure leve1s
Photocopy this question and complete it
area.

CBI

question 9.06, indicate the 8-hour Tiue
and the l5-minute peak exposure levels.
separately for each Process type and vork

t-l Process type . ++. + r.

l{ork area . r... +.. e ..... r......... r r... r r. r.....

L-aEor Categg[y

d-

8-hour TVA Exposure Level
(ppm, mglm3, oih*r-specify)

7
l5-Hinute Pgak Exposure lcvel
(ppm, mg/u', other-specify)

Irl Hark (X) this box if you attach a continuation sheet.
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PART B I{ORK PLACE MONITORING PROGRAH

If you nonltor vorker exposure to the llsted substance, complete the follovlng table.9.08

CBI

II
Ilork

Area ID

Testing Number of Analyzed
Frequency Samples t{ho , In-House
( per, year). ( per, .test ) S-amp.les^ (T{.N) .._

Number of
Years Reeords
Haintaineds+qp-I-"1Igp.!

Personal breathing
zone

General vork area
(air)

I{ipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

Other (specify)

y'r-/-5 ,Qof,, Lc A y -3
/-? /t'i lit I / :i

/?

i, I t

tvAt

/ _{t)

&

/\/

lv+
,tV,4 ,V*

# /\lvrfK

,V,+

ttvl.4

fi4
/\,.4

I,l lY

u./{
lv lt
lv&

/

/O' *- V-{*=i . .-. -l--L.
n:X-

0ther (speci fy)

u/(

/\j f+ ,{.lni tL' l+ t\,'i{ /n /+

A
Other (specify)

tU"" the folloving codes to designate r,rho takes the monitoring samples:

A = P1ant industrial hygienist
B = Insuranee carrier
C = 0SHA consultant ,.-1
D = 0ther (speci fy) / <,it{-S ,t:i.'tr,i

[ ' I Hark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified
CBI analytical methodology used for

t-l Sample Type

in question 9.08, describe the type of sampllng and
each type of sample.

Salp]i,{rg.,and Analyt ical Hethodolo&y

{*rr-,,'r-' '^,

Olter,Y-("J D,,n--,.'{ ,t rr,n,
9.10 If you conduct personal and/or ambient air monitoring for the llsted substance,

specify the follovlng lnformatlon for each equlpment type used.

CBI

r-I Detection Limit2 Manufacturer Hodel Number

fr,nit t A /7tt ,/
Equipment Typel

H

Averaging
Tir.* -(h.r)

(I- /,;i/,

/1, flO / /\ fr, rWn , T*T'i

'u""
A=
B=
t-
v

D=
Use

E=
Er
IF

G=
H=
I=

'u=*
A=

'B=
fv,

the folloving codes

Passive dosimeter
Detector tube
Charcoal filtration

to designate personal air monitoring equipment types:

tube vith pump
0ther (specify) A,) I

the folloving eodes to designate ambient air monitoring equipment types:

Stationary monitors located within vork area
Stationary monitors located within facility
Stationary monitors located at plant bou4dary
Mobile monitoring equipment (specify)
Other (specify)
the following codes to designate detection Iimit units:
ppm

Fibers/cubic centimeter (f/gc)
Hicrograms/eubic meter (u/m" )

t I I Hark (X) this box if you attach a continuation sheet.
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9. 11

CBI

t-I

If you conduct routine medical
the listed substance, specify

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Frequency
(veekly, monthlyr y€ar1yr ete. )Test Descripti-o}

IJI Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.tZ Describe the
to the listed
process type

qBI

l-] Process type

engineering controls that you use to
substance. Photocopy this question

and vork area.

reduce or eliminate worker exposure
and complete i t separately for each

ttlaaaaaaaaaaat

i
Engineering CqLtr-oIs

Vent i lat ion:

Local exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
paekaging equipment

0ther (speeify)

Used
(Y/N)

Year
Ins talled

/I/.,,A

Upgraded Year
(Y/N) Upgraded

V4=...--.-

/v

tEI Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

g.L? Describe the engineering controls that you use to
to the listed substance. Photocopy this question
process type and vork area.

CBI

r-I

reduce or eliminate vorker exposure
and complete i t separately for each

/)
Process type ... ... Lol)rtttrrot,

4
r-A\

Engineering gontrols

Ventilation:

Loca1 exhaust

General dilution

Other (specify)

Year
Upgradgd

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

Used
(Y/N)

Year
Ins ta1led

Upgraded
(Y/N)

J)l-

irt
IV

A/

t
/V

lEl Hark (l() this box if you attach a eontinuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process tYPe

CBI

I -l Procgss typg '..'.....r.....

Engineering .89-n t rols

Ventilation:

Local exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

engineering controls that you use to
substance. Photocopy this question

and vork area.

reduce or eliminate t*torker exPosure
and complete it separately for each

fir,-r=r tAt,tl--I\

v
/v

o
-5

Used

. (Y/N)

Ar
/V

/t/

/v

Year
Ins ta1led

Upgraded
( Y/N)

Year
Upgr.aded

lfll Hark (X) this box if you attach a eontinuation sheet.
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It

t

PART C ENGINEERING CONTROLS

9.LZ Describe the engineering controls that you use to
to the listed substance. Photoeopy this question
process type and vork area.

CBI

r.1

reduce or eliminate vorker exposure
and complete it separately for eaeh

tl
Process type '.. .... ( iyuTt tr ttl r]s

Engineering Cqntrols

Ventilation:

Local exhaust

General dilution

0ther (specify)

Upgraded Year
(Y/N) . Upgradgd

I Ut 'e '/aI td.l'

Vesse1 emission controls

Heehanical loading or
packaging equipment

Other (specify)

tJ_

v
4.,

/r/

/l-

4
Used
( Y/N)

Year
Ins talled

../ tui 7q

lf] Hark (X) this box if you attaeh a continuation sheet.
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PART C ENGINEERING CONTROLS

L12 Describe the
to the listed
process type

CII

I-I

engineering controls that you use to
substance. Photocopy this question

and $ork area.
t

reduce or eliminate vorker exposure
and complete it separately for each

{lr*rr*irrc=;aProcgss tYPe +... ..,.. r.

Used
(Y/N)

v
tu-

/\

tv

Year
Ins tal1ed

L.I

Upgraded Year
( Y/N) tlpgraded

/vt

Engineering Contr-o1s

Vent i Iat ion:

Local exhaust

General dilution

0ther (specifY)

Vessel emission eontrols

Hechanical loading or
packaging equipment

0ther (specify)

tr] Hark (x) this box if you attach a continuation sheet.

98 Lf;



PART C ENGINEERING CONTROLS

9,12. Describe the
to the listed
process tYPe

CBI

l-] Process type

engineering controls that you use to reduce or eliminate worker exposure
substance. Photocopy this question and complete it separately for eaeh

and vork area.

.ft/t
I l'" -'r.. L .O,'l-'i /.rut/L''-t\ - -. "..

Used
(Y/N)

Y
N

,\/
N

/V

,r'-7

Year
Ins talIed

Upgraded Year
(Y/N) UpgradedE[gineering .ControJs

Vent i lat ion:

Local exhaust

General dilution

0ther (specifY)

Vessel emission controls

Hechanical loading or
paekaging equipment

0ther (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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II

'i

,9.13 Descrlbe aII equlprent or process ,lodi ficat ions you have nade vlthln the 3 years
prior to the repoittng year that have resulted ln a reduction of vorker er.posure to
ihe ltstert subsiance.- 

-For 
each equipuent or process nodlflcatlon descrlbed, state

ihe percentage reductlon ln exposure- that resulted. Photocopy thls questlon and

conpiete it ieparately for each process type and vork area'
CBI

I-] Process tyPe .r.r...r

nt or Process Hodification
Reduction in lJorker

Exposure Per Year (Z)

"q

IFI Hark (X) this box if you attach a continuation sheet.
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{t

a

9.13 Descrlbe all equipuent or process uodlfleatlons you have nade rlthln the 3 years
prlor to the reportlng year that have resulted ln a reduetlon of rrorker exposure to
the listed substance. For each equlpnent or process ruodlflcatlon descrlbed, state
the percentage reductlon ln exposure that resulted. Photocopy thls question and
conplete it separately for each process type and vork area.

CBI

(')u* 7' , rt t /.F t\I_l Process type r.. r ....

tlork area . . . . o . . . r . . . . . . . ' . . r . . . . . r . r . t . r . r . . . . ' r + . r . . . e

Equipment or Process l{odification

4
Reduction in llorker

Exposure Per Year (f"l

"t;r il.
4 un'o fJrr,.,,r',\ /.t;,it=- €*rr*tt/.*i' [-1 ,',

l-it Hark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPHENT

9.14 Describe the personal protectlve and safety equlpment that your rorkers tear or useln each vork area ln order to reduce or el.lurlnati thelr exposure to the listed
substance. Photocopy this questlon and complete it separaiely for each process type
and vork area.

CBI

t-l Process type ......r.

Bquipment Types

Respirators

Safety goggles./glasses

Face shields

Coveralls

Bib aprons

I{ear or
Use

( Y/N)

Chemical-resistant gloves

Other (specify)

v-F
Y

J

v
I

ff{ Hark (X) this box if you attaeh a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SATETY qQUIPHENT

9.14 Describe the Personal
in each vork area in
substance. PhotocoPY
and vork area.

CBI

t-l Process type ...rr...

protective and
order to reduee
this question

safety equipment that your workers vear or
or eliminate their exposure to the Iisted

and complete it separately for each process

lJear or
Use

(Y/N)

N
v
v
/v

,,A

/t'I

use

type

IJOrk afga + . . r r . r . . . . + . . . e . r r . . . . r r r . . , . r . . . . . . . . . . . . . r . r . . l . r r

Equipmen! Types

Respi rators

Safe ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves

Other (specify)

l-] Hark (X) this box if you attach a continuation sheet.

1006



9.15 If norkers use resplrators rrhen vorklng vith the llsted substance, speclfy for each
process type, the vork areas vhere the resplrators are used, the typa of
resplrators used, the average usage, vhether or not the respirators vere fit
testedr and the type and frequency of the flt tests. photocopy thls questlon and
conplete lt separately for each process type.

CBI

Respirator
Type

Fit
Averagg Tested
Usage' (Y/N)

Type of .,Fit Test'

Frequency of
Fit Tests
(per year),.,

I-l Process type . . N

I{ork
Area

tU"* the folloving eodes to designate average usage:

A = Dai1y
B = I{eek1y
C = Honthly
D=0nceayear
E = other (specify)

'u=e the following codes to designate the type of fit test:

QL = Oualitative
QT = Quantitative

t,l Hark (x) this box if you attach a continuation sheet.
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PABT E }IORK PMCTICES

9.19 Descrlbe all of the cork practlces and admlnlstratlve controls used to reduce or
ellmlnate vorker exposure to the llsted substance (e.g., restrlct entrance only to
authorized vorkers, mark areas vlth carning signs, insure vorker detectlon and
monltorlng practices, provlde vorker tralning programs, etc.). Photoeopy thls

CBI questlon and conplete lt separately for each process type and nork area.

t-l
Procgss type .,. +..

gork area lt A

9.20 Indicate (X) how often you perform each housekeeping
leaks or spills of the listed substanee. Photocopy
separately for each process type and vork area.

task used to
this question

clean up routine
and complete it

Less Than
0nce Per Day

, ,i1,1

X

/\'id l\' fi

L-Z Times
Per Dfly 

-

AtA..

3-4 Times
Per Day

l\,'/l

t\''l

hi.- .

,4,.*

Ilork area I da

Housekeeping Tasks.

Sweeping

Vaeuuming

I{ater flushing of floors

Other (speeify)
,'-' n

,=)E E ,')F-r:r.r,

EL'4ou't-E;?hiG- {rt-,t,t-zc.A.S E-/*t\,t;/, '-,(T tr ,'!errr r,t,g /^-arr-s c'r?-}"). *-srT+ t"'uE Sr<to'-*A
tr'{(Jti,Q, 1G a/'t+zE.h+* is (cnr.-ii'.t ivt*4..-.1*3.tc'"ir4 e4(lc-.'r"7*ir,uE-lr'Z-:b,-{l+.J D,lpr,s+-.o eF
fittt),::5,n* -/i, Atxur.,.lr+r9-r{ Firt.-,trr^ r{rErrAdTlil,t,S , -J12.4,+.t)"r,r.+ fit*,r-.ea,*t:: {-+/I:
'f)&u*rEbue' s .4a* 'l i,rt pr-*'t,z'' F,t,{ fiqer;#E=:trt;:,1 '-p;-,r ( ,

Hore Than 4
Timgs Per Day

lLi.+

. h/4

^',+

[ :l Hark (X) this box if you attaeh a continuation sheet.
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9,21 Do you have a vritten
exposure to the ltsted

Routine exposure

medical action plan for responding
subs tance?

to routine or emergeney

Emergency exposure

Yes

No

If yesr vhere are copies of the plan maintained?

Routine exposurei

Emergency exposure:

9.22 Do you have
subs tance?

a vritten leak and spill cleanup plan that addresses the llsted
Circle the appropriate response.

Yes G
,2No

If y€sr vhere are copies of the plan

Has this plan been eoordinated vith
Circle the appropriate response.

government response organizations?

maintained?

state 0r local

Yes

No

9.23 Who is responsible for monitoring worker
appropriate response.

safety at your facility? Circle the

' oSEA consultant ...
0ther (specify)

2

3

4

106
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t, I Hark (x) this box if you attach a continuation sheet.



SECTION 10 ENVIRONMENTAL RELEASE

General fnstructlons:

Complete Part E (questlons 10.23-10.35) for each non-routine release lnvolving the llsted
substance that occurred durlng the reporting year. Report on all releases thit are equal
to or-greater than the llsted substance's reportable quantlty value, RO, unless the release
ls 

-f 
ederally -peml t ted as deflned tn 42 U.S.C. 9601, or ts s'pectflcilty excluded under thedeflnltlon of release as deflned ln 40 CFR 302.3(22). Reporiable quaniltles are codlfledtn 40 cfR Part 302. If the llsted substance ls not a hazardous substance under the

Comprehensive Environmental Response, compensatlon, and Liability Act of 1980 (CERCLA) and,
thus, does not have an R0' then report releases that exceqd 2,27b kg. If such'a subsiance-
hovever, is deslgnated as a CERCLA hazardous substance, then report-those releases that are
equal,to or greater than the RQ. The facillty may have answered these questions or slnllarquestlons under the Agency, s Accldental Release Infornation program and 

-may 
already havethls inforrnation readlly available. Asslgn a number to each release and uie this nurnber

throughout thls part to identify the release. Releases over nore than a z4-hour period arenot slngle releases, 1.e., the release of a chenlcal substance equal to or greater than an
R0 Dust be reported as a separate release for each 24-hour perio<i the releale exceeds the
RQ.

For questions 10.25-10.35, answer
10.23. Photocopy these questions

questions for each release identified in question
complete them separatety for each release.

the
and

PART A GENERAL INFORHATION

10.01 llhere is your facility located? Circ1e all appropriate responses.

CBI

t-] Industrial area

Urban area

""o
........{q

L_--
Residential area t 

" " ' 
t 

" 
o t a a a t t t r tt I t a a e a a. a. a a a e .. r a a a.. a a a a a a a. e . a a t a a a r r. a a a a 3

j, ASrlcultural area .. ...... 6

Rural area

Adjacent to a park or a recreational area r...r+......r..r.r..o...............r... 6

Iltthin 1 mile of a navlgable lraterlray ......... 7

tlithin 1 mile of

I{ithin 1 mile of

0ther (specify)

a school r urliversi ty, hospi taI, or nursing home faci Ii ty . . . . I
a non*navigable watervay . . r r + . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . r . . . + I

r . + a a r . . . a a a r . . . a a a r . . a a a a . , a a a a a a a r . . . a 10

I-t Hark (I() this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from
is located) in terms of latitude and longitude or
(UTH) coordlnates.

central point where process unit
Unlversal Transverse Hercader

Lat i tude 3s " Jf5r 3{t n

.... ';rri , {;.; , l{- r
/i)

UTH eoordinatgs e o.....,.... Zong , Northing , Easting

10.03 If you monitor meteorological
the folloving information.

conditions in the vicinity of your facirtty, provide

inches/yearAverage annuar precipitation .A';r;l . k.e-Q.{.i l?
/'a
It.*-fu:lte __xL{}

Prgdominant vind direction .. r...... e.,........,, r r.

10.04 Indicate

Depth to

the depth to

groundvater i

groundwa

.... 1.lt

ter

L'q

your facility.

meters

10.05 For each on-site
listed substanee

CBI Y, N, and NA. )

I_l
On-Site Activitl

activity listed, indieate (Y/N/NA) aII routlne reLeases of theto the environment. (Refer to the lnstructlons for a deflnltlon of

Environmental Release
Air IJater Land

Hanufacturing

Import ing

Processing

0theruise used

Product or residual storage

Disposal

Transport

l,J t
, tA 

..

ltt A

t:l t'tark (X) this box if you attach a continuation sheet.
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10.06 Provide the follouing
of precision for each
an example. )

CBT

I.I
Quantity diseharged to

information for the listed substance and specify the level
Item. (Refer to the instructlons for further explanation and

thg air .. r r..... '. r... [q r kg/yr t /'i_?[

r'tf u
* .-;{-} lo

Quantity discharged in vastevaters ..... r..... kg/yr t
Quantity managed as other waste in on-site
treatment, storager of disposal units ... r.'... fi,q kg/yr

Quantity managed as other vaste in off-site
treatment, storager of disposal units . r...... Ai n- kg/yr + v

lo

I-] Hark (X) this box if you attach a eontinuation sheet.



10.09

CBI

II

Describe the control technologies used to minimize release
for each process stream containing the listed substance as
process block or resldual treatment block flow diagram(s).
and eomplete it separately for each process type,

of the listed substance
ldenttfied in your
Photocopy this questlon

Procgss type .....

Stream ID Code

?,?

Control Technology
ltt

Percent Efficiency

-Nd
l\ ,q 17
4ri . ,lLirl /r
E q. qq"lI3 f"Snourh il. ,,' tr-.n

7..t =fo*,,t tr f-5,# * r, !-*o iln/,i;\{: {i
n1.',/r\

?,/l

- ,,'JI trt /^

, tl
/ ttt /rt

.{vfr .. _

- 'r u,tlo

7ri, f;,i !r___

L.v u,t Lt<T- hJ,r.'

? ,'l 7.1

l,u-0,nt fl,,?..x{€tt l"-. -\' k )iTt*fl*uo,ro, t;, ,'

t_] Hark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emlssions -- Identlfy each emission polnt source contalnlng the llsted
substance ln terms of a Strean ID Code as ldentlfled ln your process block or

CBI resldual treatment block flow dlagram(s), and provide a description of each polnt
source. Do not include raw material and product storage vents, or fugltive emlsslon

I-l sources (e.g., equipment leaks). Photocopy this question and complete lt separetely
for each process type.

Process type . r.. r

Point Source
ID Code Description of Emission Point Source

'7, fr'

'r', / I

?, TS

t7 trlLtt

'/, tq
/l rtl
!,6 [

I_I
i

Hark (X) this hox if you attach a continuation sheet.
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l l

10. 11

CBI

t-l

Staek parameters Identify the,stack parameters for each Point Source ID Code

identified in question 10,09 by completing the follor.ring table.

Point
Source

ID
Code

S tack
Inner

Diameter Exhaust
Stack (at outlet) TemPerature

HeiehJ(m) (m). (:.c)

Emi ss i on
Exi t

Veloci ty Building ,'

(m/sec) Height(m)'

/, !, ^/,*, /'J,y

rtrrlrtil*-rrl rd il. ,:J*- ,{ I -1, /

'?.lct 0,'/t /.1 lttcit.*-.-t /'/.7 |'ai q,/ /
firril
.t,*-/ /, (r, y'! ,i$l- .11t,/

V

Building. Vent,
llidth(m)' Typq'

t/
V

'H"ight of attached or adjacent building

'vidth of attached or adjacent building

'U." the following codes to designate vent type:

H = Horizontal
V = Vertical

l-l Hark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance ls enltted ln particulate form, lndlcate the partlcle slze
dlstrlbutlon for each Polnt Source ID Code ldentified in questlon 10.09.
Photocopy thls questlon and conplete lt separately for each enlsslon polnt source.

CBI

t-I
Point source ID code .... r..... r.. r.., r r................

Size RangF_ (microns) Mass Fraction (7" + 1(, precision)

2

I
t
I
l

(1

> 500

Total = 1002

I-1 Hark (x) this box if you attach a eontinuation sheet.
i
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PART C TUGITTVE EHISSIONS

10.13 Bqulpment Leaks -- conplete the follovlng table by provldlng the nunber of equlpment
types llsted vhlch are exposed to the listed substance and vhtch are ln service'
agcordlng to the speclfled veight percent of the llsted substance passing through
the.component. Ilo thls- for each process type ldentlfled ln your piocess-block 6r
resldual treatnent block fton dlagram(s). Do not include eqltpneirt types that are
not exposed to the listed substance. If this ls a batch or 

-lnterrnittl;tly 
operated

process, glve an overall percentege of tlme per year that the process typi fi
exposed to the llsted substance. Photocopy ihis'questlon and tomplete ii separatelyCBI for each process type.

t-l Process type .....
Percentage of time per year that the rlsted substance is exposed to thls process
type .. ... t..L I

Number of Components in Service by Ifeight percent
of Listed Substance in Process Stream

Bquiprent Type ,ntii"r, 5-1oz tl-zst 26-?52 ,u-r; l;:f;;,

Packed A,l 4""i ttA Nll NA /ttHechanleal A,l 
^j* NL I NA

Double arechanlcal2 
^.J 

NA NA NA NlI lur
conpressor sealsr A+ N/+ 

^lA 
N/[ Nfr NA

Flanges A;.+ NA NA N /t N* Ag,
VaIves

Gas3 l'* ,NA llk NA NI h:A
Llqutd L .e NA A)A l,t k N A

Pressure rellef devlces{ h'* )\ NA Nk NA(Gas or vapor only)
Sanple connections
Gas ln* NA A,l Ai/+ N* h'ALlqutd &+ NA N/L NL N L I

0pen-ended llness
(e.g., purge, vent)
cas 1,1/d Nk Nty N/t l,t* h,ALiquid N,+ N A N /. N /+ ,ryA- -

' ll.ist the number of pump and compressor sears, rather than the number of pumps or, conpressors

10.13 contlnued on next page

f:l Hark (x) this box if you attach a continuation sheet.
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10.13 (continued)
2If double mechanlcal seals are operated lrlth the barrler (B) flufd at a pressure
greater than the pump stuffing box pressure and/or equlpped ylth a sensor (S) that
rrlll detect fallure of the seal systent, the barrier fluld system, or both, lndlcate
vith a nBrr and/or an rrSrr, respectively

3Condltlons existlng ln the valve during normal operation
rReport all pressure rellef devlces in servlce, lncluding those equlpped vith
control devices

sl.lnes closed during nonul operatlon that sould be used durlng maintenance
operations

10.14 Pressure Relief Devlces rrith Controls -- Complete the follot lng table for those
pressure rellef devlces ldentlfied tn 10.13 to indlcate vhlch pressure rellef

CBI devices in servlce are controlled. If a pressure rellef device ls not controlled,
enter rrNonerr under column c.

I_I
tl'

Number of
Pressure Relief Devices

b.
Pereent Chemical

in Vessell

C'

Control Device

d,
Es t imated

Control Efficiency2

lRefer to the table in questlon 10.13 and record the percent range glven under the
headlng entltled I'Number of Conponents in Servlce by Ilelght percent of Listed
Substancef' (e.g., (52, 5-lOZ, ll-252, etc.)

'Th. EpA assigns a control efflclency of 100 percent for equlpment leaks controlled
uith rupture dlscs under normal operating conditions. The EPA asslgns a control
efflciency of 98 percent for emisslons routed to a flare under normil operatlng
conditlons

t_l Hark (X) this box if you attach a eontinuation sheet.
;
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10.15 Equlpment Leak Detectlon -- If a formal leak detection and repalr progran ls ln
place, complete the follovlng table regardlng those leak detectlon and repalr
procedures. Photocopy thls questton and complete lt separately for each process
type.

Leak Detection
Concen trat ign

(ppm or mg/m" )
Heasured at

Inches
Erom Source

Detection.1uevl ce

Frequency Repairs
of Leak Initiated

Deteetion (days after
(per year) detection)

Repairs
Completed

(days after
ini t taled )Equipment Type

Pump seals
Paeked

Hechanical

Double mechanical

Compressor seals
Flanges

Valves

Gas

Liquid
Pressure relief

deviees (gas
or vapor only)

Samp1e connections
Gas

Liquid
0pen-ended lines

Gas

Liquid

'U** the following codes to designate deteetion device:

POVA
FPH
0=

= Portable organie vapor analyzer
= Fixed point monitoring
0ther (specify)

t_] Hark (X) this box if you attach a continuation sheet.
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10.16 Rar, llaterial' Irtermdiate dd kodrct Storage hissicrs - - Ooplete ttn foIndrg table by pruviatre 1fu i5fo6aa1l6 631 earr
Iiqui<L rai mterial, interdiate, {d FodJct storage rressel caltainfug ttE listd substarce as identtfied in yur process hlo&

CBt c residnl tr€amrt block 46, diagra(s).

tI Vessel Vessel
Floatirg Offposititrr Throughput FiUing Fiil-iry

Roof^ of Stored. (liters Rate Dlation
Seals2 Hateria]s3 per year) (gp*) (min)

Operat-
]ry

Iffler Vessel Vessel Vessel
Dianeter Hei$t Vo}-ure Enissiur

Desigr Vent Control Basis
FImr. Dianeter Efficiency for

qeT
q,t a

A",L {t t].t* ,:;,,i).f_L,ftt!{*fu.i\,,ars rtt ,\C,E ill- A'd
qtA

Jv I I t,i,i?* :_s''/, #q .- *t: ,t.tt .if ,,ff (,.Gt 7 ss)?ti fr,r,t-E lltf .4* s1.. t\, A N I ...

Vessel

$d
E-
l-
r_

rl',[ /tcf" ;siae? 9t A,t,c R.t3 S_ASgtJs! Ar-,ns .Dt Rc,3 ttA Nl
(m) t*l (1) Csrtrolsa ,4g.L*u - (cn) (Z) " rstilte6

tUs" the foltoning codes to designate vessel type:

F = Fi:red roof
CIF = Csrtact internal floatirg rmf
IilfF = Noncontact internal floating roof
EF8. = kternal fleting noof
P = Pressure vessel (irdicate pressure ratfug)
E = lbrizcntal
U = thdergra-rrd

'tb* th" foltoring codes to designate floatirg roof seals:

HSl = l,lechanical shffi, prinary
t'ls2 = Slerutnted secmdary
HSA, = Rilrrnnted, secmdarT
tltt = Liquid-nrcx-nted resilisrt filled seal, prinary
Lt.E = Rir++Putted shiefd .

IldJ = Ile,tler shietd
Vl{I = Vapor rm.urted resilient filled seal, prirary
Vl0 = RiJrHrrlulted securdary
ltfi{ = Ileat}er shield

3lndlcate ueight perc€nt of the Usted s$starce. Irrhde ttE totat \rotatlle orEanic cmtslt ln pr<rthests
notheo thrt fl€ttg reie
5c""/,apc ftcr rate the gdsstm ccrtrol devtce las destgned to handtre (Tecffy fl.or rate urlts)
tlE" th" toUoarg codes to destgnate bsis fc estlEte of csrtrol efftctency:

C - Caloflatians
S = Samltg
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PART E "- NON-ROUTINE RELEASES

10.23 Indicate the date and time vhen
vas stopped. ff there vere more
Iist all releases-

the release occurred
than six releases,

and vhen the release eeased or
attach a continuation sheet and

Release
Date

Started
Time

( amlpm)

lL-latg lV,+

Da te
Stopped

Time
(aml.pm)-.

/v,+

10.24 Specify the veather condlrtions at /EtrE time of 
i*u"h 

release.

/l,it''z- {'!e +:tt I E 1--45

Release
I{ind Speed

( km/hr )
I{ind

Direct ion
Humidi ty

(z)
Temperature

( oc)
Precipi tation

( Y/N)

t -] Hark (X) this box if you attach a continuation sheet.
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APPENDIX I: List of Continuation Sheets

Attach continuation sheets for sections
page. In column 1, elearly identify the
to vhich it relates. In column 2, enter
sheet for each question number.

Question Number
(1)

7, nt

of this form and optional information after this
continuation sheet by listing the question number
the inclusive page numbers of the continuation

Continuation
Sheet

Page Numbers
(2t

ry, oq AlS A-{
^itafi t fr
.t ? fi- h
,:;4 I -1.

h3l[ "fr
+t frf,8
,48 A-tr
4,-t A-r
?v A*;
qqA{E 

.

/P*A '.{ 6

I{ o-f

it, Il=

flrtt-

4ra{

i, ilnJ

frr. / *,

4,lot

l-l Hark (X) this box if you attach a continuation sheet.
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{}Iirr
OCEANo NPtwork
EMERGENCY PHONE

SECT ION

MATERIAL
SAFETY DATA

1 -800-oLtN-91 1

I - IDEHTIFICATION MSDS FILE 563

CHEiIIGAL NA}IE & SYNONYMS
Toluene Di isocyanate 80-20

CHEHICAL FA}'ILY
I socyanate

FOR},IULA
cqH6NrO?

PRODUCT
TDI 80-20

DESCRIPTIOH C'lean water white to pa]e yellou liquici with sharp
pungent odor

cAs N0.
2647 1 -62-5

SECTIOH I I }TOR}-IAL HANDLING PROCEDURES

SECTION III HAZARDOUS IHGREDIEHTS
't

Hlrmful lf srral loued. Avolct sontact wlth eyea, skln 0F clothlng. upon contsct ulth akin or
eyeE I t,ash off rrlth water. avo,ld breathlng rnlat or vapor. Protect agalnst PhyBtcal danage ' store
ii-i'.o"i, dry, uett-venttlated plrce, s$iy from.reas uhere a flne nazard nay be.cute' Outslde
or detached storage ls preferfad. Blanket ;tgrage tanks wlth lnert g.a (nltrggen) oF d|^y alt'.
S€parrt€ fnoln oxidizlng mater I al s.

PRoTECTM EQUIPTIENT VEHTI LATION REQUIRE}iENTS

EYES Goggles

GL0VES Rubben, NBR or PVA

OTHER Covenal'l s, impenvious footurear

As Feguined to keep airborne concentrattons
below TLV

BASIC ilATERIAL PEL LD5O LC5O SIGNIFICA}.IT EFFE

*Toluene-2, 4-di isocyanate (80%)

cAs No.: 584-84-9

*Tol uene-2,6-d i i socyanate( 20%) , CAS
No.:91-O8-7

O.O2 PPm
cei I ing

None
estab'l i shed

5.8 s/xg(rat)

No data

1o ppm/+
hns
( mouse )

1 1 ppnlq
hrs-mouse

Sk'i n, eye, mucous
membrane lnritation.
Pulmonany irilitant.
A1'l engic sensit izat ion
to sk'in and nespiratony
tract. May cause
asthma attacks.

I rr i tat'ion

SECTIOH IV FIRE AND EtrPIOSION HAZARD DATA

rLASH POINT 27A"F CoC

HETHOD
osHA trLASSIFICATION Not Regulated
(Ignitable)

-LATIiIATILI

:XPLOSIVE
LIl{IT

L0trER UPPER
U . l17a t.570

gXffXCUfSXfXG HEDIA trater, caruon dioxide on dny chemica] . use water to keep the exposed
aanta i iane t-arr 1ry

SPECIAL FIRE HAZARD & FIRE FIGHTING
sel f-contained breathing appanatus

PROCEDURES Use NI0SH/MSHA appnoved poslttve pressune
when any mateniat is tnvolved in a fire

SECTION V HEALTH HAZARD DATA

O.OOE oom T!JA. O.O2 ppm STEL - 2,4 TDI (ACQIH 198?-BB) -

=fll ' lungs. Btomach' sktn' all'rgtc
sensltlzatlon to Ektn and resplrltoPy trlct. lilay cause aEthna attacka

EI{EtatitsNgY f IHS I -AlU l'itul,trlJl'l{trD

?N f nmediatE]v f 'lush thonouoh'lv with water for 15 minutes, ca] 1 a physician'

T

EYES Immediately flush thoroughly with water for 15 minutes, call a physician.

INGESTION Immediately dni nk l arge guant i t ies of uraten to di I ute.

INHALATION Immecirate'lv nemove victim to f resh a'ir. Ca1 1 z pn'/sician.



PRODUCT CODE 898859

ACUTE ORAL LD 50 5.8 glkg (rats). Hanmf u] 'if
swa'l I owed

ACUTE DERMAL LD 50

ACUTE INHALATION LC 50
1O ppm/4 hrs (mouse)

CHEiIICAL NA}IE TDI 8O-2O

SECTIOH VI TOXICOLOGY (PRODUCT)

CARCIHoGENICITY Ora'l Exposune-Pos I t ive
HUTAGENICITYNoT known to be mutagenic
EyE IRRITATIOH Inritation and/or burns
PRIi'!ARY SKIN IRRITATION

Inritation and/on bunns

NTP Bioass.

AGTION FON XATERIAL RELEASE OR SPILL
lrear NIOSH/ SHA approved posltlve p.eEEure suppllrd alr t.gEp{rrtoP. Follow OSHA negulqtlona for
resptrator uEe (aee 29 CFR lgto.l34). t.ar gogglss, cgvsralls and lnp.ivloua glove9 and boota.
Add dry non-conbust lbl c absopbsnt, su6ep up natgFtal anct pllce in an approvBd DoT contalner. Add
an equil lnount of neutrallzlng Eolutlon to the contalner (90-95% rat.r, 5-lor( anmonla). Clcan
nenatning suFfacls r.,l th neutrallzlng Eo'lutlon and add thlE to contalno.. laolate contalner ln a

:rrall-vanlllated p1!ce and do not seal for 24 hrs, Ammonla vaPorB nay be gensrated untll aolutton
ls n€utial lzsd, UaBh atl contaml.n.ted clothing befope r.use. In th€ event of s large Bplll uEe
the t€lephone numbsr Bhovn on the ft'ont of this Bh.st.

TRAIISPORTAT t ON EIIERGENCY, CONEACT CIIETmREC 80 0-{ 24- 9 3 0 0

THE T IXTURE OR TRAOE NAltlE PROOUCT HEREIN CONTAINS A TOXIC CHEMICAL(S) SUBJECT T0 THE REPORTINC
REOUIREIiIEi.ITS OF SECTION 3.I3 OF TITLE III OF THE SUPERFUND AI'ENDiIENTS AND REAUTHORIZATION ACT OF

tg86 AND 40 CFR PART 372. THE SARA 3I3 CHEI'ICALS ARE LTSTED IN SECTION III AND ARE INDICATED BV

rnrllsrf nrsx (. ) .

SECTION VIII - SHIPPII.IG DATA

PRINCIPAL ROUTES OF ABSORPTIOH
I nha I at i on, denma'l contact

EFFECTS OF ACUTE EXPOSURE i4ay cause trrltation to lungs, eyeB, thFort. Etomach, 3kln, Allergtc
Benslttzatlon of Ektn lnd rssPlFatory tr.ct. Cgrn6al lnJu.y nay ocqur.

EFFECrS OF CHRONIC EXPOSURE Danaga/al lerglc ssnsltlzatlon to lungs. Inhalatlon Etudl6a lndlcate
not carclnogenlc. CaPclnogenic Flak froh induEtrlal uae la not stgntficant.

SECTIOH VI I SPILL AND LEAI(AGE PROCEDURES (COTTNOT, PROCEDURES)

D.0.T. Toluene diisocyanate Poison B UN 2078

SECTIOH IX REACTIVITY DATA

SECTION X PHYSICAL DATA

{

POLYHERIZATION
CONDITIOHS TO AVOID
Uater on lncompat'lble materia'ls in a closed system, excess heat
INCOiIPATIBILITY ( TTATERIAL TO AVOID )
Aci ds, bases and al cohol s, sunface act ive material s

HAZARDOUS DECOI.IPOSITION PRODUCTS

I NFORI.IAT I OH I FURN I SHED TO rURN I STIED BY DATE



I.IATERIAL SAFETY DATA SHEET
Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: I

PR0DUCT HA]*{E: VORAI{ATE (R} T-80 TYPE I T0LUENE DIIS0CYAi{ATE

Ef f ect ive Dare I 05/ 10/89 Date Pr i nted I 05/ 12/89 I4SDS:000609

1. IHGREDIEHTST {fr wlw, unless otherwise

Tol uene-z ,4-d i i socyanate (TD I )
Tol uene-2,5-di i socyanate

noted)

cAs# ooo584-84-g
cAs# oooogl-08-7

8oB
202

other
1 i sted.

made

?.

Th i s document i s prepared pursuant to the 0SHA Hazard
Communication Standard (29 CFR I910.1200). ln addition,
substances not 'Hazardousr per this OSHA Standard may be
Where propr i etary i ngred i ent shows, the i dent i ty may be
available as provided in this standard.

PHYSICAL DATA:

B0l L I NG P0 I NT; 250C (l+82F)
VAP PRESS: 0.01 mmHg e 20C
VAP DENS I TY: 6.0
SOL. lN WATERI Insoluble
SP, GRAV ITY: 1 .22 @ 25/ 15.5C
APPEARANCE: Water white to pale yel low l iquid.
0D0R: Sharp pungent odor.

FIRE AI.ID EXPLOSION HAZARD DATA:

FLASH Po I NT: I 27C (250F)
I4ETH0D USED: PltlCC, ASTI'I D-93

F LAI'II'IABLE L I I'IITS
LFL: Not determined
UFL: Not determined

EXTINGUISHING l4EDlA: Car,bon dioxide, dry chemicalr oF foam.
lf water is used, it should be in very Iarge quantity'
The react i on between water and hot i socyanate may be v i gorous.

FIRE E EXPLOSI0N HAZARDS: Down-wind personnel must be evacudted.

(Continued on Page 2)
(R) lndicates a Trademark of The Dow Chemical Company

:'t An 0perating Unit of The Dow Chemical Company

3.



HATERIAL SAFETY DATA SHEET
.Dow Chemical U.S.A.* Hidland, lll 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 2

PRODUCT NAl-lE: VORAHATE (R) T-80 TYPE I T0LUEHE DIIS0CYANATE

Effective Datet 05/ lo/89 Date Prinred: 05/12/89 f'lsDs:000609

3. FIRE AHD EXPL0SI0N HAZARD DATA: (C0ilTINUED)

Do not reseal contaminated containers since pressure build-up
may cause rupture. F i re po i nt: I 46C (295F) .

FIRE-FIGHTING EQUIPf.IENT: People who are f ighting isocyanate f ires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wear i ng pos i t i ve pressure sel f-conta i ned breath i ng
apparatus and ful I protective clothi ng.

4. REACTIVITY DATA:

STABILITY: (CoNDlTloNS T0 AVoID) Stable when stored under
recommended storage conditions. Store in a dry place at
tempera tures between I 8-41 C (65- '105F) 

.

lNC0I1PATtBlLtTYr (SPECIFIC t'lATERIALS T0 AVo lD) Warer, acid,
base, dl cohol s, metal compounds, surface active mater i al s,
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the C02 and heat can produce enough
pressure to rupture a c I osed conta i ner.

HAZARE0US DECOltP0SlTl0N PR0DUCTS: lsocyanate vapor and mist,
carbon d i ox i de, carbon monox i de, ni trogen ox i des and traces of
hydrogen cyanide.

HAZARD0US P0LYI'tERl ZATI 0Nl tlay occur wi th i ncompatibl e reactants,
especially strong bases, water or t,emperatures over 4lC (105F).

5. EilVIR0Hl,lEl,lTAL AHD DISP0SAL IilF0Rl{ATI0l{ :

ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and venti late spi I I area, dike spi I I to prevent entry
i nto water system, wear ful I protect ive equ i pment i nc I ud i ng
respi ratory equi pment dur i ng cl ean up.

ftajor spill: Ca.ll Dow Chemical U.S.A. (4091 238-2112. lf
(Cont i nued on Page 3)
(R) lndicates a Trademark of The Dow Chemical Company

rk An 0perating Unit of The Dow Chemical Company



I,IATERIAL SAFETY DATA SHEET
Dow Chemical U,S.A.* l-{idtand, },lI 48674 Emergency Phone:

Produc t Code: 920.97

PRODUCT NAHE: V0RAI{ATE ( R) T-80 TYPE I TOLUENE DI IS0CYAHATE

Effective 0ate 05/.l0/89 Date Printed: 05/12./89

517-636-4400

Page: J

l'1SDS:000609

5. EHVIR0HiIEHTAL AND DISPOSAL IilF0RMATI0H: (COI{TII{UED}

transportation spill involved call CHEI'ITREC (8OO) I+24-9300. lf
temporary control of isocyanate vapor is reguired a blanket of
protein foam (available at most fire departments) may be placed
over the spi ll. Large quantities may be pumped into closed but
not sea I ed conta i ners for d i sposa I .

l'1inor spi I I : Absorb the isocyanate wi th sawdust or other
absorbent and shovel into open top containers. Do not make
pressure tight- Transport to a well-ventilated area (outside)
and treat with neutralizing solution consisting of a mixture of
water and 3-BB concentrated ammonium hydroxide or 5-l0B sodium
carbonate. Add about 10 parts of neutral izer per part of
isocyanate with mixing. Allow to stand for 48 hours letting
evolved carbon dioxide to escape.

Clean-up: Decontaminate floor using water/ammonia solution with
r aO.
1-7.-,6 added detergent lett ing stand over af f ected area f or at
Jeast lO minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration).

DISP0SAL I{ETHODl Follow all federal, state and Jocal regulations.
Liquids are usually incinerated in a proper facility. Solids
are usual Iy also incinerated or Iandfi I led. . Empty drums should
be f il led wi th water. Let drum stand unsealed f or l+8 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
accord i ng to federa I , state and I ocal I aws and regul at i ons. The
most commonly accepted method is in an approved wastewater
treatment facility. Drums should be disposed of in accordance
with federal, state and local laws.and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved Iandfi I I after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility, Steel drums are commonly disposed in an approved
landf i 1 I af ter crush ing or in acc.ordance with other approved

procedures.

(Cont i nued on Page 4)
(R) lndicates a Trademark of The Bow Chemical Company

cr An Operating Unit of The Dow Ehemical Company



I,IATERIAL SAFETY DATA SHEET
Dow Chemical U.S.A.* l,lidl and, l-ll 48674 Emergency Phone: 517-636-4400

Product Code t 92097 Page: 4

PR0DUCT HAME: V0RAi{ATE (R} T-80 TYPE I TOLUEHE DIIS0CYAI{ATE

Effective Datet o5/]0/89 Dare Printedr 05/12/89 fiSDS:000609

6. HEALTH HAZARD DATA:

EYE: Hay cause pain, severe eye irritation and moderate corneal
i njury, Vapors may i rr i tate eyes.

SKIN C0NTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn, Skin contact may result in respiratory
sensitization or an allergic skin reaction even though it is not
expected to result in absorption of amounts sufficient to cause
other adverse effects.

SKIN ABSORPTI0N: The LD50 for skin absorption in rabbits is
>9400 mg/lig.

INGESTI0N: Single dose oral toxicity is low. The oral LD50 for
rats i s 5800 mg/kg. I ngest i on may cause gastroi ntest i nal
i rri tation or ulceration.

INHALATI0N: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respi ratory sensitization, decreased venti latory
capacity, I iver effects, chol i nesterase depress ion, gastro-
intestinal distress and/or neurologic disorders. Effects may be
del ayed. The l+-hour LC50 f or TD I f or rats is 13.9 ppm.

SYSTEI4IC E 0THER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse ef f ects . For hazard cornmun i cat ion purposes under
0SHA standard 29 CFR Part l9]0.1200, this chemical is listed as
a potent i al carc i nogen by Natr I . Tox. Program and I ARC. An oral
study in which high doses of T0l were reported to cause cancer
in animals has been found to contain numerous deficiencies which

. compromise the validity of the study. TDI did not cause cancer
in Iaboratory animals exposed by inhalation, the most likely
route of exposure. Birth defects are unl ikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects

(Cont i nued on Page 5)

(R) lndicates a Trademark of The Bow Chemical Company

tt An 0perating Unit of The Dow Chemical Company



HATERIAL SAFETY DATA SHEET

6.

Dow Chemical U.S.A.* l,li dt and , l,ll 48674 Emergency Phone : 517-635-4400

Product Codel 92097 Pagel $

PR0DUCT t{Al-lE: V0RAHATE (R} T-80 TYPE I T0LUEHE DIIS0CYA}IATE

Effective Datet O5/10/89 Date Printed: 05/12/89 I4SDS:000609

HEALTH HAZARD DATA: (COHTINUED}

to the mother. ln animal studies, has been shown not to
interfere with reproduction. Results of mutagenicity tests in

. animals have been negative. Results of in vitro ('test tube')
mutagen i c i ty tests have been i nconc I us i ve.

7 . FIRST AID:

EYES: lrrigate with flowing water immediately and continuously
for 15 minutes. Consu'l t medical personnel.

SKIN: ln case of contact, immediately flush skin with plenty of
water for at least l5 minutes while removing contaminated
clothing and shoes, Cal I a physician if irritation persists.
LJash c I oth i ng before reuse. Destroy contami nated shoes.

INGESTI0N: Do not induce vomiting. Call a physician and,/or
transport to emergency faci I i ty immediately.

INHALATI0N: Remove to fresh air. lf not breathing, give mouth-
to-mouth resuscitation. lf breathing is difficult, give oxygen.
Call a physician.

N0TE T0 PHYSICIAN: l{ay cause tissue destruction leading to
stricture. If lavage is performedn suggest endotracheal and/or
esophagoscopic control. lf burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
f rom acute exposure may be de I ayed. f'lay cause resp i ratory
sensitization, Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure,

(Cont i nued on Page 5)
(R) lndicates a Trademark of The Dow Chemical Company

rt An 0perating Unit of The Bow Chemical Company
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}I ATERIAL SAFETY DATA SHEET
Dow Chemi cal U . S.A. * lri dI and ,

PR0DUCT ]{AME: V0RAHATE (R} T*80

Effective Bater 05/ l0/89 Date

8. HAI{DLIHG PRECAUTIOHS:

9. ADD ITIOHAL IHFORIIATIOI{ :

REGULAT0RY RE QU I REIIIENTS:

I'lI 48674 Emergency Phone:

Product Code: 92097

TYPE I TOLUEITIE DIISOCYAT{ATE

517-636-4400

Page:6

I'tsDs ! 000609

EXP0SURE GUIDELINE(S)r Toluene diisocyanate (TDl) Dow lndustrial
Hygiene Guide is 0.02 ppm Cei I ing. ACGIH TLV and 0SHA PEL are
0.005 ppm T[IA, 0 .02 ppm STE L .

VENTILATI0N: Provide general and,/or Iocal exhaust ventilation to
contro'l airborne levels below the exposure guidelines.

RESPIRAT0RY PROTECTI0N: Atmospheric levels should be maintained
below the exposure guidel ine. When respiratory protection is
required for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guidel ine may be greatly exceeded, use an approved
pos i t i ve*pressure se I f-conta i ned breath i ng apparatus or
positive-pressure airl ine wi th auxi I 1 iary self-contained air
supply.

SKIN PR0TECTI0N: Use protective clothing impervious to this
material, Selection of specific items such as gloves, boots,
apron, oF ful'l -body suit will depend on operation. Remove
contaminated clothing immediately, wash skin area with soap and
water, and Iaunder clothing before reuse. Safety shower should
be located in immediate work area.

EYE PR0TECTI0N: Use chemical goggles. lf vapor exposure causes
eye irritation, use a full-face, supplied-air respirator. Eye
wash fountain should be located in immediate work area.

SARA HAZARD CATEGORY: Th i s
accord i ng to the EPA 'Hazard
Sections 31.l and 312 of the
Reauthor i zat i on Act of I 986
cons idered, under appl i cable
fol lowi ng ca,tegor ies:

Pr i nted: 05/12/89

product has been reviewed I

Categor i es' promul gated under
Superfund Amendment and
(SARA Tirte l l) and is
definitions, to meet the

(Cont inued on Page 7)(R) lndicates a Trademark of The Dow Chemical Company

ft An 0perating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chenical U.S.A.* llidland, MI 48674 Emergency Phone:517-636-4400

Product Code t 92097

PRODUCT HAHE: VORAHATE (R} T-SO TYPE I TOLUENE DIISOCYAHATE

Effective Datet 05/10/89 Bate Printed: 05/t2/89

Page: /

ttsDS ! 000609

9.' ADDITI0HAL Ii{FOR]'|ATIOH : (C0NTI]{UED)

An immediate health hazard
A de'layed heal th hazard
A reactive hazard

SPECIAL PRECAUTIONS TO BE TAKEN 1N HANDLING AND STORAGE: WATNiNg
properties of this material (i rri tation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to lower
concentrations. Exposures to vapors of heated TDI can be
extremely dangerous. (Have TDI neutral izer avai lable for
spil ls.)

I'ISDS STATUS : Rev i sed Sect i ons 6 and I .

sARA 313 lNFORl.lATl0N:
Th i s product conta i ns the
report i ng requ i rements of
Superfund Amendments and
40 CFR Part 372t

CHEI{ I CAL NAI,IE

f ol lowing substances subject t,o the
section 313 of Ti tle I I I of the

Reauthor i zat i on Act of I 986 and

CAS NUT4BER CONCENTRAT I ON

TOLUENE-2,5-D 1

TOLUENE - 2, 4-D I

I SOCYANATE
I SOCYANATE

oooogr-08-7 20
000584-8t*-g 80

(R) lndicates a Trademark of The Dow Chemical Company
The lnf ormat ion Herein ls G iven ln Good Fa ith, But No l,larranty,
Express 0r lmpl ied, ls Hade. Consuit The Dow Chemical Company
For Further lnformation.

;t An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY

DATA SHEET

BASF Corporation Chemicals Division
100 thcrry llill Bord, Prrrlpprny, trx Jcrrcy 0705{, E0ll 316'3000

lf,llS: H4 Fl Rt

BASF

)

.:, .}
,*

PRODUCT NUMBER: 585621 LUPRATIATE* T8O-TlPe 1

TRADE NAME: LUPRAT{ATE* T8O-Type I

Toluena Dl trocyenate

FORMULIg CH I C 1H 3 {HC0} ISYNONYMS: TDI ; ToI yI ?ne D I t socyanate

MOL WGT.; t74. tECHEMICAL FAMILY: Aromatlc trsocyanates

Not establtshed

O.OOE pptn, ACGIH
O.OA ppm STEL, ACGIH
O.OZ ppm Cel t tng, OSHA

584-84-s

s r -o8-?

roo

80

20

LUPRAT{ATE* T8O-TYPE I
Contalns:

2,4 Toluene Dl lrocyanate

2,6 Toluene Dl lsocyrnate

SARA Tltle III Sect. 313r Llsted-
AII components are tn TSCA lnvcntory.

AOILIilG/HELTING POINT ??EO iltt Hgr 484'F./ H/A

Vrpor Denslty (Alr=1): 6.OVAP0R PRESSURE rm l{g e2O C: O.O25

Freeztng Polnt I 51 .8-53.6cFSPECIFIC GRAVITY OR BULI( DENSITYT t-22

SOLUBILITY IH HATER: Tater rtEacts

APPEAMT{CE: Eolorless I lqrtrl 0D0R: Pungant IHTEHSITY: StTONg

AIJT0IO{ITION TEHP : >8trOoFFLASH POItttT (TEST HETI€D): ZIA0F TAC Opan Arp

FLAffiABILITY LIHTTS IH AIR (T BY VOL) LOITERI O.9T

Use uatcr fog, fotm or CO2 cxtlngulshlng l=clle-EXTINH.'ISHIl{G
HEDIUH

Fersonlrl tngaged ln f lghtlrrg lsocyanate f lrcs mJst be
protecteA rgilnst nltrogen dioxlde fums rs u?lI as.

Avotd rratar contaminatlon
lFrts; cetton dloxlde ges

Fnout gear.
I n cl osed contal lErE or conf I lpdUHI..ISUAL FIRE

AT{D EXPLBSIOH
I{AJTARDS

CHEHTREC 800-424-8300 201 -3 t5-3000
AVAILABLE DAYS. NIGHTS

DPr02 12/8? PAGE T OF 4



PRODUCT HUMBER: 58562 I LUPRAT'I ,: o-

i$EG,fi l O,N ii:ii$.+ii*iiii:iHEil[TH i:;rDfi il#:
TOXICOLOGICAL TEST DATA:

2,13 Tolucnc Dl trocyrnatc

Rrt, Orel LDSO
ilousa, Inhal at I on LCSO

RESULT:

Srvcr- ryc rnd rkln
lrrltentf sEnsltlzer

5.8 g/kg.
tO ppm/4H

EFFECTS OF OVEREXPOSURE:
The prlmrFy Foutes of cxposuric to thls nrattrlrl rnG lyc oF Dkln contlct, rnd
lnhalrtlon.
Inhaletlon of ttre vapoFs cluses sevenE lrrltatlon to lunEs, lnd pulmnary
;clcnra ctn occur after a serlous vepor cxposuFe. Ltquid contact causes serlous
rkln rnd rye Exrns. Pulrnonar.y rrnstttzrtlon cen otreur ln some tndlvl4rals
Icarllng to asthma-t)rpe rpasms of tire bnonchlal tubes end dlfflculty {n
bruathtng, Preclude from exposuFrE thosc lndtvttluals hevlnE r htstory of
r.esplrrtony lllrress, rsthnatic sondltlons, GIE clamage or TDI sensltlzatlon.
Recent studles indlcate that oveFExposuFC lrray be assoclated vlth chronic lung
lnpalrrrent. In a Hatlonal Toxlcology Progrem (NTP) etudy, TDI bras
eanclnogenlc wtren glven oralIy to rats end mice at maxlmrm tolcret;d tloses.
TDf r+as not cartrlnogenlc to rats ln a two-year tnhalatlon study. Besed on ttre
Flsults of tlre oml rturly, TDI uas lncluded tn tlre HTP Annual Report on
Carcl nogrns.

FIRST AID PROCEDURES:

Exlstlng ledltrel condltlons rgEravetccl by cxposur'rE to thts tnrttrirl:
Pulnpnary dl sot clcrs.

'Eyts-Itnmdtetely uash cyes wlth nrnnlrlg uatcr for 15 mlmrtes.
Get lnnediets nedtcal rttentlon.

Skln-Hash rffeetad ereas vlth watsr L?hlIe rsnovlng eontrmlnetcd
clothlng. Get tnnedlets recllcal ettentlon. Launden
contemlnrted clothtng before Feuse.

lngestlon-If sualIoLreEl, D0 lil0T INDUCE VO}IITIHG. DlIute ulth uater
or nllk end get tnnedlate npdleal attentton. Hever glvc flutds or
lnduce vomltlng lf the vtetlm ls unconsclous or having convulslons.

Inhaletlon-llove to fr-sh elr. Ald ln br-athlng, lf necessapy, rntl get
lnnedi ete l=cllcel ettcntlon.

STABILITY: stebl e.
CONDITIONS TO AVOID: Avold tetperatut-s >4ooC for Gxtcndcd pcrlods of tltn.
CHEMICAL INCOMPATIBILITY; Hater, baslc troilpolfids, rlcohols, rclds, rltltEs.

HAZARDOUS DECOMpOSITIOH pRODUCTSI rDI vrpors, H0x, E0 rnd l{cN.

HAZARDOUS POLYMERIZATIOIU ley occur. Avolrl contrrnlnrtlon vlth mlstur.t
CONDITIONS TO AVOID: rml otlpr protltets thrt r-rct ul th I socyrnrtes.

CORROSM TO METAL: rto OXIDIZER: ilo

BESPIRATORY PROTECTIOT*
xI0SH/ilSHA rpprovcd FCspl rrtory rQ;rlpmnt
Srlf-contrlrxd bruthlng rppepetus lf thc
coarf Inad rFrls oF lf I lrtk occrrFs.

for trrnsfcr operetlons or rstrrpc.
P.E.L. lt rxcttdstl, 0F ln

EYE PROTECTIOT{: Itrr f ltttd go$tlls or fect rht:Irl rr*l .rfcty glrsil=.

PROTECTIVE CLOTHING: $fitsan glovrs,
nrst bc clrenrd rf tgr Crch usG,

cov+rlls, baots rncl nrbtscr rpron vtrlch
l{rr{hrt for }ped pFotrctlon.

vEHTlLJ[TlOm U3r locrl ..xnruEt rrtEFwtr YrPoFf rFr gErEiltrd.

OTHER lrlntrln rcr*. tFu brloy P.E,L. Ycnt.d vrpoFs rtrould br rcnffil thrrorrgn
Ellrton f I I trrt or otlrr tlnl I rl y fffGt lva trdl rs.

nDtfia 9/3?



PRODUCT HUMBER: EEEEz I LUPRANATE* T8O.T

UPDA

THILE BASF CORPORATION BELIEVES THE DATA SET FORTH HEREIN ARE ACCURATE

AS OF THE DATE HEEEOF, BASF CORPORATION HAKES NO WARRANTY IIITH RESPECT

THERETO ANB EXPRESSLY DISCL^IHS ALL LIABILITY FOR RELIANCE THEREON.

SUCH DATA ARE OFFERED SOLELY FOR YOUR CONSIDERATION,INVESTIGATION,
AND VERIFICATION.

ENVIRONMENTAL TOXICITY DATA
Aquattc toxlctty retlng: TLm 9E: tO PPm - 1 ppn.

LUPRATIATE* T8O ls e RCRA-naguleted procluct. Hear protectlve clothJtlg, 
.

cvacuate eII not lnvolvsd ln thG cleanup. For mlnor spllls, absorb ulth
absoFbent end contalrrrlze lnto open top dnums. Decontamtnate splll rt-a wlth
e mlxture of 9O{l urater, 8t6 concentrated ernronla end 2X cletergent.

HAZARDOUS SUBSTANCE SUPERFUND: Ycs RO (lnsl: loo

WASTE DISPOSAL METHOD:
Dlspose of vaste ln a RCRA-perrnltted facll lty.
Inctnarate or landf llI ln e RCRA-pcrttltted feclllty.

HAZARDOUS WASTE 4OCFR26I: YES HAZARDOUS WASTE NUMBER; u 223

CONTAINER DISPOSAL:
ContalneFs shor.rtGl be leutrallzecl vlth Itqutd decontamlnant. Enfcty contalners,
contalnlng lcss thrn 1r'of t-si4le, nay be landfllled. If eontallrrs et- not
cnrpty, thEy m,rst ts€ dlsposcd ls a hazat{ous tastt ln e RCRA-Ilcensed faclltty.

HAZARDOUS SUBSTANCE
(49CFH GERCLA LIST)

Yes

REPORTABLE OUANTITY {RO}

E (+SCrR fiZ-t 0 1- 102

D.O.T. I{AZARD
PRIMARY

Potron B

TloN (cFR 172.101- 102

OISON CONST]TUENT
49CFR 172.203tK))

BULK ONLY
Polson-2078

D.O.T. PLACARDS
REOUTRED (Crnr72.504lD.O.T. LABELS RE 172..101- 1

ILL OF LADING DESCRIPTION

Toluerp Dllsocyenete-Polson B-Ul{ 2078 RQ lOO lbs.
*:;r Plrcrttled: POISOH ***

DP!O4 8/87 PAGE 3 OF 4



PRODUCT NUMBER: sBs6a 1 LUPRAT{ATE* T8O-T

LUPRII{ATE* T8O-Type I

DAHGER: POISON
HARHFUL IT INHALED.
CONTACT I{ITH EYES AT'ID SKIN RESULTS IN SERIOUS BURNS. INHALATION OF VAPORS
CAUSES SEVERE IRRITATIOH T0 LUNGS. PULhiONARY EDEt'lA tlAY OCCUR. PULIIOHARY SENSI-
TIZATION CAT{ OGCUR II{ SOHE INDIVIDUALS, LEAT}ING TO AST}SIA-TYPE SPASlilS OF THE
BRONCHIAL TUBES AND DIFFICULTY IN BREATHING. INDIVIDUALS T{ITH A HISTORY OF
RESPIRATORY ILLNESS, ASTI,{TTATIC CONDITIONS, EYE DAIIAGE OR TDI SENSITIZATION
SHOULD HOT EE EXPOSED TO THIS PRODUCT.
IN AH HTP STUDY, TDI HAS CARCIHOGENIC TO RODENTS GIVEN HIBH ORAL DOSES
AT{D IS INCLUDED IN THE HTP AT{NUAL REPORT ON CARCINOGEHS. TDI }'AS NOT
CARCIHOGENIC TD RATS IN A TI{O-YEAR IHHALATIOH STUDY.

Use ylth local exhaust. l{ear an rppnoved rrsspirator or self -contained
breathlng apparatus, fltted goggtes or face shielcl end safety glasses, rtrbber
gloves, coveFalls, boots, rpFon and other protecttve elothing as neceasary to
PFeYent centact.

FIRST AID:
Eyes-Irnediately vash eyes uith running water f or 15 mtnutes.

Get I rred i ate tmcli cal attent I on.
Skln-l{ash effected ar-as ulth uaten uhlle Fcmovlng contamlnated

clothlng. Get lrnpdtate rpdical attention. Launder
contaninated clothlng before Feuse.

Ingestion-If suallourect, D0 NOT INDUCE VOI{ITING. DlIute ulth vater
or mllk and get lrnpdlate nedlcal attentlon,
incluce vomlttng lf the vlctim ls unconsclous

Inhalation-Hove to f nesh elr. Atd ln breathlng,
.. irmediate medical attentlen.

HAHDLING At{O STORAGE: Keep contatners closecl and store ln a vell-ventl latecl
place. Outage of contalrrer should be f tlled vith dry inert gas at atmosptrcric
prressuFe to avold r-actlon nith rnotstur-. Contamlnatlon tsy rplttur'c or baslc
conpounds can cause dangerous pressur- builclup in closed contalrrcr. Stor'e
Store above 60 F to prevent frEezing and isoner separation, If solidtfled,
clo not exceed 95 F rrhlle thaulng to pr-vent diseoloration. Htx before uslng.

IH CASE OF SPILLS OR LEAKS: Haterial ls a ECRA-regUlated product. SplIls
shoulcl be contained, absorbed arut placed in sutteble contliners fot'clisposal
ln e RCRA-I lcensed f acl I lty.
IH CASE OF FIRE: Use nater fog, foam or GO2 cxtlngulshlqg npdle.
F I ref I ghtars shonl d bG equlpped ul th sel f -contal nsd bt'cathl ng apparatus and
turnout geaF for protection egalnst TDI yapors rnd toxlc cleconposltion
pr.otluets.

EHPTY COHTAIHERS: AII labetcd prccautlons mrst be observecl vtren hendllng,
storing and transportlng cflpty contalners due to pt-ocluct t-slElues. Do not
Fruse Ints container unTess- tt ls professionalty tteaned rnd r-conditloned.

DISPOSALT Splllrd matsnlal , ururssd contcnts rncl cnpty contallers mrst be
dtsposed of ln rccor{antrc utth local , state ancl federal t-gulations. Rafer
to our itateriel Safcty Datr Shset for speclf tc dlsposal lnstrtrctlons.

IH CASE 0F CHEHICAL EIIERGEHCY: CalI CHEIITREC day or nlght for esslstence rnd
lnformatlon c-oncprntng rpllled matcrlal , f lre, cxposure rnd ottrer chanlcel
aocldents 8OO-424-93OO.

ATTEHTION: Thls pr.oduct ls sold solcly for use by lndustrlal lnstltutlons.
Refar to our Technlcal Bulletln rnd lilatcrlal Safety Data Sheet regarding
safety, uslge, rppllcrtlons, hazlrds, ptocethrt-s rnd dlsposal of thls Fr.od.rct.
Consult your supcrvlsor for rddltlonal lnforrnatlon.

FOR IHDIISTRY USE ONLY.
CAS Ho.: 584-84-9; 8l-O8-7.
Proper ShlpplnE ilrrE: Toluenc Dllsocyrnatc, Polson B - UH 2078 RQ

lilatlc tn USA.
Polyrprs
0488

Hever glve f luitls or
or havlng convulslons.

lf neeessaFy, and get

DPr05 8/8? PAGE 4 OF 4
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VOHANATE T-80 Tol uene Di isocyanates

VORANATE* T-80 Type I Toluene Diisocya-

nate and VORANATE T-80 Type tl Toluene

Diisocyanale are two members of a family

of quatity isocyanate products manufac'

tured and marketed by The Dow Chemical

Company These products are a mixture of

the 2,4' and 2,6-isomers of toluene

diisocyanate (TDl) in a ratio, by weight' o{

80 to 20 percent' Type I is a low-acidity

grade and Type ll is a high-acidity grade

Both products are produced in accord-

ance with exacting standards of quality

and product PurilY.

VOHANAIE T-80 Toluene Diisocyanates

are widely used in a variety oi industrial

applications, including the produclion of

flexible polyurethane toams lor use in furni-

ture, bedding, and automolive applica-
tions. They are also widely used in the

production of elastomers, coatings, adhe-

sives, semi-flexible foams, and carpet un-

derlayment and backing.

A second group of quality isocyanate prod-

ucts - VOHANATE Specialty lsocyanates

- is manulactured and marketed by The

Dow Chemical Company, primarily lor use

in the production of "rigid" polyurethane

Ioams, which are used by the home appli-

ance industry to insulate re{rigerators,

freezers, and water heaters' These mate-

rials are alsowidely used in such rigid foam

applications and products as rigid toam

*Trademark of The Dow Chemical Company

insulatlon, "spray up" or "spray on" loam

insulation, wood simulation products, and

various otlpr structural items. VOHANATE

Specialty lsocyanates are discussed in de-

tail in lhe Dorn,bulletin. Sale Handling and

Storage ol VORANATE Specialty lsocya'
nales (Form No. 109-546-82), copies ol

which are available upon request from any

Dow sales oflice or The Dow Chemical

Company, Piastics Group, 2040 Wiltard H'

Dow Center, Midland, Ml 48674.

VORANATE T-80 Toluene Diisocyanates

are hazardous malerials which must be

handled and stored onty by knowledge-

able and experienced personnel who are

thoroughly lamiliar with the hazards as-

sociated with their shipment, storage, dis-

tribulion, and use.

The purpose ol this booklet is to inform

customers of the hazards associated with

VORANATE T-80 Toluene Diisocyanates -
particularly the hazards of inhaling TDI

vapors and the possible explosive rupture

oi restricted lines and vessels caused

by product contamination and the sub-

sequent formation of carbon dioxide gas

- and to outline in detail those practices

and procedures which have been de-
veloped to assist in their safe storage and

handling. ln short: "Chemicals in any torm

can be salely stored, handled, or used if

the physical, chemical, and hazardous

properties are fully understood'.and the

necessary precautions, including the use

o{ proper safeguards and personal protec-

tive equipment, are observed""

'Quoted from a publication of the Chemical

Manulacturers Association.

WARNING

VORANATE T-80 Toluene Diisocyanates

are hazardous materials which must be

handled, used, and stared with extreme

care and in stricl compliance wlh the

safety recommendations and precautions

outlined on the product label and de-

scribed in lhis booklet-

Note: The recommendations contained in

this booklet are based on the results of

numerous tests and on actualexperiences
in the field, and are believed 1o be accurate

and reliable, However, since the specific

circumstances associated with a cus-
tomer's use of VORANATE T-80 Toluene

Diisocyanates are unknown to The Dow

Chemical Company and are beyond tts

control, the company cannot guaranlee

that adherence to these recommendations
will insure absolute safety. lnquiries about

specific operations and procedures or

about matters relating to the safe use, han-

dling, and storage ol VORANATE T-80

Toluene Diisocyanates may be a-ddressed

to The Dow Chemical Company, Plaslics

Group, 2040 Willard H. Dow Center,

Midland, Ml 48674.
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Properties

Table 1 - Typical Physical Properties:
VORANATE T-80 Toluene Diisocyanates

'Typical properties; not to be construed as specifications.

aFlesults of small scale tests are not intended to reflect behavior of this or any other material

under actual lire conditions.

o



Table 2 - SPecifications: VOHANATE T.8O

Toluene DiisocYanates

Type I

Low Acidity
Grade

oq5
0.0010:0.0040

'." Hydrolyzable Chloride - -

Type ll
High Acidity

Grade

99.5
0.0070-0,0120

-'''(*t +J ttriti, ; ;... :....,. .....
Total Chloride (wt %) max
Color (APHA) max
lsomer Content,

"/" 2,4lsomer
lb2,6lsomer . ...... . . ;

0.0015-0.0070
0.06
25

79-81
19-21

0.0070-0.0150
0.07
25

79-81
19-21

-*=.8\
i+:V

Method of analysis {ordata isAsTM D163g-70. copies of AsTM 01638-70 can be obtained trom theAmerican society forTesting and '

Materials, 1916 Race Street, Philadelphia, PA 19103'

Figure 1 - Density vs. Temperature of VORANATE T-80 TDI

10.3

10,2

- 10.
$g,
U'
-o: oo
=@
(uo g.B

68
(20)

I104 122 140

t+ol , (soi rr (60)

Temperature, 'F (f)
158
(70)

194
(s0)@

-I!a*rf,,ffi$.

^!i-1irrY-+i



Figure 2 - Viscosity vs. Temperature of VoRANATE T-80 TDI
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Handling Precautions

V0RAFIATE F8o
Toluene Diisocyanates
To minimize the hazards associated with

their use and to insure product quality,

VORANATE T-80 Toluene Diisocyanates
should be handled and stored only by

knowledgeable and experienced person-

nel. Extreme care must be exercised to

avoid exposing the products to watet heat,

strong bases, and amines or other active

hydrogen-containing compounds, all of

which are among the most common

sources of product contamination - a con-

dition which can result in the explosive ruo-

ture of restricted lines and vessels due to

the subsequent formation of carbon

dioxide gas. Extreme care must also be
exercised to minimize the hazards of fire

and accidental spills - conditions which

can release potentially harmful concen-
trations of isocyanate vapors. lt is essen-

tial, therefore, before handling, using, or

storing VOHANAfE T-80 Toluene Diiso-
cyanates,'that all personnel carefully read

and understand each of the safety recom-

mendations and precautions described in

this booklet.

Moisture Control
The most common contaminant of isocya-

nates, and one of the more hazardous, is

water, which, at room temperature, reacts
readily with isocyanates to form both an

insoluble urea compound and carbon diox-

ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is {ormed. Should lines

and orifices become plugged, thus closing

or restricting the vessei, liberated carbon

dioxide could present an extreme pressure

hazard. ln short, the presence of water or
large amounts of moisture can produce

sufficient carbon dioxide to rupture the

container. Even small quantities of water

can cause signif icant problems. For exam-
ple, at standard temperature and pressure,

as little as 1 tb (0.454 kg) of water can
release as much as 21 cu ft (0.6 cu meter)

of CO2.

Head and follow caretully each of the

safety recommendations and precau-

tions listed below:

. Do not tightly close vessels containing
isocyanate if the product has been, or

is suspected of having been, contami-
nated with water.

r To protect VORANATE T.80 Toiuene

Diisocyanates from atrnosphertc mois-
ture, use a dry, -40"F (-40"C) dew
point, inert gas pad. Dry air with the
same dew point may also be used. How-
ever, nitrogen is preferred.

. Carefully clean equipment or containers
to be used for isocyanates, then purge
with a dry gas before using. The purge
gas, in addition to being moisture-free,
must also be free of oil and rust. Fitter

traps in the dry gas lines are recom-
mended for the removalof rust particles.

. For small installations, manifold cylin-
ders of dry nitrogen arranged into banks
may be adequate. Larger instaliations,
however, may call for a nitrogen genera-
tor, a compressed air system, or a tie-in
to existing plant gas systems. lf a plant

arr system is used, purification equip-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the diying beds,
and an air dryer, should be installed be-
tween the compressor and the isocya-
nate system. Also, a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system.

. lnstrumentation for detecting the failure
of the drying equipment for the purge
gas is recommended when large quan-
tities of isocyanate are handled and
stored. Several moisture-detecting in-

struments are commercially available
and may be readily obtained from man-
utacturers and suppliers listed on
pages 33-36.

. When lines leading to and from storage
tanks are not in use, they should be
tightly plugged or capped. This will pre-
vent moisture from coming in contact
with residual isocyanate lelt in the lines.
Also, all flexible connection lines should

be rinsed with methylene chloride or
another suitable solvent.' These fittings
should be dried and stored in a drY
place. A plastic bag containing a desic-
cant, such as silica gel, makes a con-
venient. portable dry place for storing
such items.

'Most iolvents possess hazardous properties
and should be used wtth care. Also, be sure
to read and lollow all label directions and
precautions.



Temperature Control

ldealty, VORANATE T-80 Toluene Diiso-

cyanates should be stored at temperatures

belween 65'F (18"C) and 105'F {40"C) Thts

may be accomplrshecJ bv equrpptng the

stoiage tank with either a heat exchanger

installed in the storage tank recycle iine

or an exlernal plate coil mcunted on the

outside of the tank. ln aodition, storage

tanks should be insulated or otherwrse pro-

tected trom ambient weather conditions'

Prolonged storage o{ VORANATE T-80

Toluene Diisocyanates at higher lempera-

tures may cause the percenl NCO (i'e''

isocyanaie) and viscostty ls vary irom

product sPeciiications

Head and follow carefully each of the

safety recommendations and precau'

tions listed below:

. Before using VORANATE 
'F80 Toluene

Diisocyanares that have been stored in

tanks or Srums for a lengthY Period'

warm, mix thoroughly, and inspect the

products to be sure that no solids are

present. WARNING: Do not breathe

vapor. Vapor is extremely irritating if in-

naied. See the "Toxicity" and "Health

Hazards" seclions under "lndustrial

Hygiene" on Pages '17 and 18'

r lf a storage tank is to be equipped with

an external plate coil' be sure it is

mounted on the exterior o{ the tank' This

will not only eliminate the possibility o{

contamination of the isocyanate by a
water teak in tne heating coils, but will

also minimize the possibility of locatized

overheating'

r l{ TDI should freeze - the treeze point

is approximately 57"F (14"Ci - the 2'4-

and 2,6-isomers may separate' lf this oc-

curs, the TDI should be warmed to a
maximum temperature of 95"F (35"C)

and thoroughly mixed. Do nor heat TDI

above 105'F (40'C) as discoloration and

drmerization may occur' Also, at temper-

atures above 212-248"F (100-120"C)' TDI

will trimerize in an exothermic reaction

to iorm isocyanurates. This reaction may

furnish enough heat (i.e.' greater than
g47"F [175"C]) to cause the iormation of

carbodirmides and the subsequent for-

mation of carbon dioxide. This second

reaclton may create a pressure hazard

in a close{ or restricted vessel'

r Durtng the winter' drum delivertes may

arrrve in a solid stale l{ this occurs' the

TDI can be readily liquelied by heattng

the producl to a maxlmum temperature

of gS"F (35"C) Be sure that the liquelied

TDI is thoroughly mixed be{ore use' Also'

do nol use partially metted material'

Since the 2,4-isomer melts at a higher

temperalure than the 2,6-isomer' the

supernatant liquid in contact wrth the

crystats will have a higher 2,6-isomer

content than the completely liquid prod-

uct. Atso, since the 2,6-isomer reacts

more slowly with compounds having an

active hYdrogen than does the 2'4-

isomer, the supernatant liquid will have

a slower reaction rate than the material

as a whole. This could cause serious

processing diflicutties'

Contamination bY

Strong Bases
The presence o{ strong bases - even in

small amounts - can cause any isocya-

nate to react with itself to lorm isocyanu-

rates and carbodiimides. The carbodirmide

tormation is accompanied by the liberation

of carbon dioxide' which may present a

pressure hazard.

Head and follow carefully each of the

salety recommendations and Precau'
tions listed below:

r Avoid any contact between isocyanates

and strong bases, such as sodium and

potassium hydroxide or alkoxicjes' Such

compounds catalyze the rapid icrmation

of isocyanurates and carbodiimides'
Normally, the trimerization reaction oc-

curs first, furnishing heat to cause the

carbodiimide reaction. This second

reactton liberates carbon dioxide and

forms a hard solid or {oam which can

only be removed trom the vessel or line

by mechanlcal means' WARNING: The

liberation of carbon dioxide in a tightly

closed or restricted vessel may result in

an exPlosive ruPture.

r A likely source of contamination by

strong bases is from industrial cleaning'

Do nof use, or permit the use of , sodium

or potassium hydroxide or other strong

bases in cleaning tines or vessels'

Gontamination bY Amines
and Other Active
Hydrogen-Containing
Compounds
The primary dangers ol contaminatron by

amines and other active hydrogen-contain-

ing compounds are product contamination

and the liberation ol heat,

Head and lollow carefully each of the

safety recommendations and precau'

tions listed below:

o Avoid contamination of VOHANATE T-80

Toluene Diisocyanates by such com-

pounds as alcohols, glycols, phenols'

amines, amides, and acid anhydrides'

Such compounds will react readily with

isocyanates to lorm their corresponding

addition products' Although reactions

caused by contamination lrom amines

or other active hydrogen-containing
compounds do not release a gas, they

do release considerable quantities of

heat, which could ultimately lead tc the

homopolymerization of the isocyanate to

carbodiimides, with a concurrent re-

lease oi carbon dioxide. Contamination

by heavY metal salts can also cause

homopolymerization and should lhere-

lore be avoided' (See below')

r ln the event of gross contamination, the

exothermic reaction could raise the tem-
perature of the mixture above 2i?-248"F
(100-120"C)- This could result in the sec-

ondary reaction ol trimerization - an

exothermic reaction which, in turn, could

raise the temperature of the mixture

above 347"F (175'C). At this tempera-

ture, another seconciary reaction - the

homopolymerization of the isocyanate to

carbodiimides - can occur, with a con-

current release of carbon dioxide'

Finally, the release of quantities of car-

bon dioxide - especially in a closed or

restricted vessel- could lead to an sx-

plosive ruPture.

o



* Fire Hazards
VOFANATE T-80 Toluene Diisocyanates
have been classified as Class lll B com-

bustible materials by the National Fire Pro-

tection Association- (Depending on the

method used, the ftash point of TDI is be-

tween 260 and 270'F [126-132"C]' The

flammability limits in air are 0-9 to 9.5 per-

cent.) ln short, VOHANATE T-80 Toluene

Diisocyanates will burn in the presence of

an existing fire or high heat source and
adequate oxygen. The low volatility of

isocyanates minimizes the potential

hazard of explosion: however, under fire

conditions in which a large concentration
of isocyanate vapor is generated, explo-
sive limits could be attained and an explo-
sion could occur.

Read and follow carefully each of the
safety recommendations and precau'
tions listed below:

r ln the event of an isocyanate fire, use a

carbon dioxide'br dry chemical extin-
guisher. For fires covering large areas,

use a protein foam, Halon 1211 polymer

rq or water spray. When spraying water, be

I ; careful not to disperse any leaked or\-/ spilled isocyanate, Also, once the fire is

out, any leaked or spilled isocyanate
should be PromPtlY contained and

cleaned up. See "spills and Leaks (Con-

tainment,and CleanuP)."

e Personnel engaged in fighting isocya-

nate fires must be protected against
nitrogen dioxide vapors as well as iso-
cyanate fumes. Fire fighters should wear

an approved' positive-pressure, self-

contained breathing apparatus and fire-

resistant clothing, footwear, and gloves.

Spills and Leaks
(Containment and
Cleanup)
Spitls and leaks of VORANATE T-80 Toluene

Diisocyanates should be contained by dik-

ing, if necessary, and cleaned up only by
properly trained and equipped personnel.

All others should promptly leave the con-

taminated area. Protective equipment
should include appropriate respiratory pro-

tective devices (e.g., a positive-pressure,

self-contained breathing apparatus) and
impervious clothing, footwear, and gloves.

ln addition, all work areas should be

equipped with safety showers and eye

baths in good working order. Any isocya-

nate or other chemical accidentally spilled

or leaked onto the skin should be quickly

washed otf. Also, an approved' respiratory
protective device must be worn whenever

there is any possibility of exposure to con-

centrations of vapors of TD|-based Spe-

cialty lsocyanates exceeding 0.02 ppm
(0.14/mg/cu m) A positive-pressure, air-

supplied, or self-contained breathing ap-

paratus, equipped with a full facepiece,
hood, or helmet, is recommended. See
"Hespirator Seiection Guide" on page 17.

(Note: Purchasers of VOHANATE T-80

Toluene Diisocyanates automatically re-

ceive current Material Safety Data Sheets,

which contain information about sa{e "spill

and leak" handling Procedures.)

rThe authority for approving or certifying res'
oiratorv proteclive devtces Is held iointly by the
irlatronbt lnstttute for Occupational Salety and
Health (NIOSH)and the Mine Safety and Health
Administration (MSHA). For current information

on the stalus of approvals for respiratory protec-

tive devices, contact any of the manufacturers
or supptrers lisled on pages 39-41 or write to
the Natronal lnstitute lor Occupational Safety
and Health,944 Chestnut Hidge Fload. Morgan-
town, WV 26505 (phone: 304-291-4126).

Minor and Major Spills

ln considering snills, it is useful to distin-
guish between minor incidents, such as
may occur in a laboratory or workshop reg-
ularly nandling isocyanates, and major
spills, involving, for example, a railcar, stor-
age tank, or bulk road tanker. The most
important criterion for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident,
Hence, a minor spill is defined as one
which can be deatt with using existing
facilities, while a major spill is one that
necessitates summoning outside assist'
ance from, for example, the supplier, the
police, fire services, or other emergency
response personnel. lt is important to re-
member, however, that even minor spills
are potentially as hazardous as major
spills, especially if they are not handled
with care.

Drivers of tank trucks containing
VORANATE T-80 Toluene Diisocyanates
carry an "Emergency Response lnlorma-
tion Sheet," which contains information on

the safe handling of spills and leaks, ln the
event ol a major spill, or for advice and/or
assistance in containing and cleaning up
spills and leaks of any size, call
CHEMTHEC (phone: 800-424-9300) orThe
Dow Chemical Company Distribution
Emergencyi Hesponse Center in Freeport,
TX (phone: a09-238-2112), or Midtand, Mt

(phone: 517-636-4400). You may call these
numbers at any time - day or night. See
"Mayor Spills," page 11.

VORAIVATE T-80
Safe Handling and Storage



Minor Spills and Leaks

Method l: Using an Absorbent Material

All rpills and leaks should be contarned

immediately to prevent {urther contamina-

tron of the surroundtng area'

Read and follow carefully each ol the

safety recommendations and precau'
tions listed below:

e Ventilate the contaminated area. Open

all doors and windows. To avoid inhaling

vapors ol either the isocyanate or the

decontaminants used, workers shoutd

wear appropriate respiratory protective

devices, e.9., a posilive-pressure,

self -contained breathing apparatus'

See "Respirator Selection Guide" on

Page 17.

r lf the source of the leak is a damaged

or leaking drum, it should be

immediately moved outdoors or to an

isolated, wetl-ventilated area and the

contents careiully translerred to other

suitable, leakjree containers. The dam-

aged drum or container should be de-

contaminaled hs recommended on

page 13. Also, the new container should

be careful{y checked to ensure that al'
mospheric moisture does not cause

overpressurization. Leaking stationary

containers should be temPorarilY

patched, emptied, and thoroughly de-

contaminated. Permanent repatrs can

then be made.

. Completely cover the teak or spill with

an absorbent material, such as sawdust,

vermiculite, an all-purpose commercial

oil absorbent, or sand, Use an amount
grealer than is estimated to be neces-

sary to absorb the isocyanate.

. Carefully shovel the absorbentiisocya-
nate mixture into an opentop steel

container; cover but do not make pres-

sure tight..Flemove to a safe disposal
site, awaylrom the operating area,lor
neutralization.

. Soak the mixture in the container with a

soiulion ol 5 percent ammonia in water

and altow it to stand undisturbed for at

least 48 hours. WARNING: Consider-

able heat, which could cause ignition,

may be generated when the aqueous

ammonia solution is lirsl applied' A{ter

standrng lor 48 hours, however,lhe drum

may be closed (though nol Pressure
tight) and properiy disposed ol See

"Disposat" on page 13' To limil the

amount of heat generated during the

neutralization process, soak small quan-

tities of the absorbent/isocyanate mix-

ture in separate containers.

. lmmediately atter shoveling the absor-

bent/isocyanate mixture from the floor'

complete the decontamination by mop-

ping the lloor using a water/ammonia

sotution with 1 -2/o adoed detergent' Be

sure the area is well ventilated both dur-

ing and a'lter cleanuP.

. Carelully test the atmosphere lor re-

sidual isocyanate vapor. lnstruments de-

signed lor TDI monitoring are available

from severalfirms' See "VAPOR DETEC-

TORS" in 'APPendix A - EquiPment

Manufacturers and Suppliers: Bulk Han-

dling and Storage Equipment," page 38'

r When sale working conditions have

been reestablished, remove and decon-

taminate protective and return to normal

operation.

Method ll: Using a Premixed lsocyanate
Neutralizer

The following is an eflective alternative

method for handlrng spills and leaks' All

leat<s and spilts should be contained and

immediately "neulralized" lo prevent Iuflher

contamination of the surrounding area'

Bead and follow carelully each of the

satety recommendations and precau-

tions listed below:

r Aiways have a suffrcienl quantity ol pre-

mrxed isocyanate neutralizer, such as

lhe one described, in storage' Premixed
neutralizer may be stored in tighlly

closed heavy-duly polyethylene bags'

Seal bags with wire lwists. Also, the use

o{ neutralizing solvents and other

chemicals may introduce additional

hazards of toxicity and tlammability'

Such materials, therefore, must be

used in strict comPliance with the

manufacturer's recommendalions and
precautlons. 

:

r Ventilate the area. Open all doors and

windows. To avoid inhalation of isocya-

nate vapors or the vapors of the decon-

taminants used, workers should wear

appropriate respiratory protective de-

vices (e.g , a positive-pressure, sell-

contalned breath aPParatus). See

"Hespirator Selection Guide" on page 17.

r l{ the source ol the leak is a damaged

or leaking drum, it should be im-

mediately removed to the outdoors or to

an isolated, well-ventilated area and the

contents carefully transferred to other

suitable, leak-free containers' The dam-

aged drum or container should be de-

contaminated as recommended on

page 13. Also, the new container should

be carefully checked to ensure thai at-

mospheric moisture does not cause

overpressurization' Leaking stationary

0



:'1./ containers should be temPorarilY

patched, emptied, and thoroughly de-

contaminated. Permanent repairs can

then be made.

r Promptly cover the spilled or leaked

material with the neutralizer. For more

effective coverage, and to ensure

greater contact between the neulralizer

and the isocyanate, use an industrial

type heavY-dutY broom to sweeP the

neutralizer into the sPill.

r After the neutralizer has been on the spill

for at least two hours, shovel the material

into a steel container and dispose of

properly. The broom should be wrapped
carefully in plastic to contain the con-

taminants and then burned in an in-

cinerator. See "Disposal" on page 13

. Carefully test the atmosphere for re-

sidual isocyanate vapor, lnstruments de-

signed for TDI monitoring are available

from a number of firms. See "VAPOR DE-

TECTORS't in' Appendix A - Equipment

Manufacturers and Suppliers: Butk Han-

dling and Storage Equipment," page 38.

r When safe working conditions have

been reestablished, remove and oecon-
taminate protective equipment and re-

turn to normal oPeration.

o Note: The use of neutralizing solvents

and other chemicals may introduce addi-

tional hazards of toxicity and flamma-

bility, Such materials, therelore, must

be used in strict compliance with the

manufacturer's recommendations and

precautions.

This spill removal procedure is very effec-

tive in decontaminating an area. ln situa-

tions where ventilation may be restricted,
Method I was found to produce lower con-

centratrons of isocyanate vapor during

standardized tests.

Maior Spills
ln the event of a malor spitl , a State of
Emergency should be assumed to exist rn

the affected area. The declaration of a

State of Emergency usually requires the
involvement and close cooperation of vari-

ous local emergency response services,
such as police and frre units, etc. Thus,

contingency arrangements and safe han-

dling and decontamination procedures
should be discussed in detail beforehand
with emergency response personnel.

Flead and follow carefully each of the
safety recommendations and precau'
tions listed below:

. Note: ln the event of a maior spill (such

as overturned tank trucks or tank cars,

ruptured storage tanks, etc.), or a spill

ol any size about which there is doubt
or uncertainty, alert local emergency
response servtce units, then call

CHEMTHEC (see box) or The Dow
Chemical Company Distribution Emer-
gency/Response Center immediately in
Freeport, TX (phone: 409-238-2112), or
Midland, Ml (phone: 517-636-4400), You

may call these numbers at anY time -
day or night.

GHEMTREG
FOH CHEMICAL EMEHGENCY

Spill, Leak, Fire, Exposure. or Accident
CALL CHEMTHEC

DAY OH NIGHT
*800-424-9300

Toll-{ree in the continental U.S.

'Add long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S. : 202-483-761 6

- Washington, DC, Collect
ALL CALLS ARE RECOBDED

I SOCYANATE N EUTHALIZE R

lngredients:

Earth

"i].t l -

Fuller's

' Total Carrier

22lbs (10 kg)

38lbs (17.3 kg)
' 60lbs (27.3 kg)

19lbs (8.6 kg)

4lbs (1.8 kg)

- 415s (1.8 k9)

12.8 tbs. (s.8 kg)

0.2lbs {0.1 kg)

Total Neutralizer Mixture 100lbs (as.a kg)

-;,Directions:

Mix the water, dye and solids. ,i ,1. . l
Add the remaining ingredients and stir.

Store in neutralizer in polyethylene bags.

*l-:$rirq ! 
j ni

,CAUTION: Alcohots are highly flammable. Keep neutralizer mixture away from heat or

open ftame. Propytene glyiol'{flash point at 210'F [99"C]).can be substituted for isopropyl

aicohol to reducb'the,limmability problem that occurs with alcohol. "

rConventional urethane amine catalysts may be substituted for triethanolamine.

CMA



. All persons nol properly equipped wrtrr

protective clothing and appropriate res-

piratory devices should immediately

leave the site of the spill and should re-

marn uPwind.

. Only experienced and properly equrp-

ped personnel should be authorized to

attempt to isolate or conlatn the spill. Do

nof wash spilled isocyanales down a

drain or into a rrver. creek, or other body

ol water.

r Keep all improperly equipped and unau'
thorized personnel away lrom the area

of the sPill.

. To contain the spill temporarily, to

minimize vapor contamination ol the air.

and to "buy time" until the spill can be

properly "diked" and lhe necessary de-

contamination materials assembled,

cover the isocyanate with a coatlng of

3olo protein ({ire-frghting) foam. Most fire-

fighling services have protein foams or

similar loam syslems. Also, the loam

may have to be reappiied to tne spill
every 30 minutes until etfective neulraliz-

ing malerials can be obtained.

Note: Although, under certain ctrcum-

stances, water is an acceptable decon-

taminant for isocyanates, mixing water

and isocyanates in confined areas -
even in small arnounts - is hazardous.

Protein and other water-based loam sys-

tems, therefore, should be used only in

open areas. Also, be sure the equipment
is producing a good quahly foam belore

applying the mixture to the sPill'

. CA\JTION: Decontamination and clean'
up of major spills can be a complex and

hazardous operation, and atl the details

and operating procedures are not out-
lined above. A more extensive discus-
sion o{ the subject, however, can be
found in the lnternational lsocyanate ln-

stitute Technical Bulletin No. 1, Recom-

mendations for the Handling of Toluene

Diisocyanate (TDl). For a copy, write to
the lnternational lsocyanate lnstitute,
lnc., 119 Cherry Hill Hoacj, Parsippany,
NJ 07054.

Cold Weather SPills

During cold weather, spiiled or leaked

VORANATE .T-80 Toluene.- Diisocyanates
may freeze. Under these conditrons, the

use of ammonia and waler will merely coat

the material with an tnsoluble urea, stop'
ping further reactron tl is essential. there-

lore, to use a soiulron that will not only

drssclve the isocyanale, but will also form

a iiquid product during decontaminatton'

Read and lollow carelully each of the

salety recommendations and Precau'
tions listed below:

r Ventilate the contamtnated area. Open

all doors and windows To avoid inhala-

tion of the vapors of either the isocyanate

or lhe decontaminants used, workers

should wear appropriate respiratory
protective devices (e g.' a positive-

pressure, sell-contained breathing ap-

paratus). See "Respirator Seleclion
Guide," page 17,

. li any of the leaked or spilled isocyanate

is still in liquid or absorbable lorm, cover
it immediately with an absorbent mate-

rial, such as sawdust, vermiculite, an all-

purpose commercial oil absorbent, or

sand. Use an amount greater than is es-

trmated to be necessary to absorb the

isocyanate.

r Carefully shovel the absorbent/isocya-
nate mrxture into an open-top steel

drum; cover, but do nol make pressure

tight. Remove to a safe site, away trom

the operattng area, for neutralization.

. For that part of the spill or leak which is
no longer liquid or absorbable, estimate

the quantity spilled, and make up a mix-

ture of approximately 50?t isopropyl al-

cohol' and 50% 1JJ-trichloroethane by

volume, using the same volume of each

solvent as the estimated volume of

spilled isocyanate.

. Completely cover the spilled material

with the alcohol/1JJ -trichloroethane
solution. Allow the solution to remain in

place for at least one hour.

'CAUTION: Alcohots arc highly flammable.

Keep neutralizer mtxture away lrom heat or

open fiame

. Cover the area with enough absorbent
materral to soak up all the lrquid Shovel

thrs material into open-top steel contarn-

ers, treat, and disPose o{ ProPerlY
Finally. il lhe temperature is above freez-

ing, carellilly wash down lhe contamr-

nated area with coPious amounts of

waler. (Special efforls should be made

to prevent the spilled materiallrom enter-

ing waterways or drains lf spitled mate-

rial dces enler waterways or drains,

notily local authortltes at once') Also,

thoroughly air or ventilate the decontami-
nated area to remove alltraces of vapor'

r No10: The use of decontaminating sol-

vents and other chemicals may intro'
duce additional hazards o{ toxicity and

flammability Thus, such materials must

be used with care and in strict com'
pliance with the manufacturer's recom'
mendations and Precautions.

Pressurized Drums
Any drums seen to be in a pressurized

state (i.e., misshapen due to the presence

oi carbon dioxide gas) should be covered
immediately {e.g , with heavy tarpaulins),
isolated, and watched care{uliy. These

operations should be carried out only by

competent and experlenced personnel,

wearing full emergency protective equip-
ment. l{, after carelul inspection by a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-

ous state, the pressure should be relieved

either by carefully loosening the bung or,

in severe cases, by puncturing with a long'
handled device.

lf the pressure is successfully relieved by

simply loosenrng the bung, the product, i{

not contaminated or otherwise unusable,

should be used immediately. lf, however,
the product is unusuable, re-cover the

drum with the tarpaulin and watch for signs

c
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of further reaction. Then, when it is deemed
safe, carefully dispose of both the product

and drum, See "Disposal," page 13' lf
puncturing action is to be taken, be sure

that all necessary materials and equipment

for cleanup and decontamination are read-

ily available. See the following sections on
"Drum Decontamination" and "Disposal."

Also, in cases of doubt or uncertainty, call

The Dow Chemical Company Emergency/
Hesponse Center in Freeport, TX {phone:
409-238-2112).

Drum Decontamination
Read and follow carefully each of the
safety recommendations and precau'
tions listed below:

lsocyanates remaining aiter the emptying
of drums may be decontaminated by the

following procedures:

r Hemove emptied drums from the work
area to a well-ventilated location or to
the out-of-doors.

Remove all bungs and fill drums with

water. Wear protective equipment and
keep face away from bungholes while
f illing. Also, DO NOT FEl/VSfAtt
BUlvGS.

Allow drums to stand undisturbed for 24

hours or until the residuat TDI has been

completely converted to solid urea.
(Note: A dilute solution of aqueous am-

monia or isopropyl alcohol may be

added to the water to speed up the reac-
tion.) Please refer to disposal method on

the MaterialSafety Data Sheet and label.

All drums should be scrapped. TheY

should be drained and hoted or crushed
to render them totally unusable. Please
refer to disposal method on the Material
Safety Data Sheet and labei.

Dispose of drums and rinse fluid

according to federal, state, and local
regulations.

Only thoroughly trained and properly
equipped persons should be permitted

to participate in disposal operations.

Keep waste isocyanate and waste
polyols widely seParated.

Be certain that all disposal procedures

are conducted in strict compliance with

all applicable federal, state, and local

regulations and ordinances. Isocyanate

is listed as a hazardous waste (U223)

and falls under Section 3001 of the He-

source Conservation and Recovery Act

(RCBA). Users of isocyanates should be
aware of and follow the disposal pro-

visions of that act, as welt as other

state and local environmental control
regulations.

Other Polyurethane
Chemicals
Each o{ these chemicals has its own profile

of hazards and recommended safety pre-

cautions. lt is essential, therefore, that

use!'s contact their suppliers for specific
instruction on the safe handling, use,

storage, and disposal of each of these
products,

Polyols
Most polyols are very low in acute oral tox-
icity and are considered only mildly irri-

tating to eyes and skin, Howeve( despite

their relatively innocuous characteristics
(compared with those of the various tsocya-

nates), they should be handled with appro-
priat€ caution and in strict accordance with

the manufacturer's recommendations.

Skin and eye contact should be avoided.
Eye protection, such as safety glasses or

their equivalent, should be worn whenever
potyols are handled or used. Also, be-
cause polyols are frequently used with

Flash points for most polyols - including
poiyesters and polyethers - range from
approximately 300" to 500"F (149" to
260"C). They can, therefore, be
categorized as Class llB combustible liq-
uids, and, as such, do not present an un-
reasonable fire risk. Howevet it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires invoiving
polyois can be readily extinguished with
water spray, foam, carbon dioxide, or dry
chemical extinguishers. Furthermore,
polyols, like most organic substances,
could, if heated to decomposition in a con-
fined location, generate sufficient volatile
decomposrtion products to present an ex-
plosion risk. See supplier's literature.

Catalysts
Catalysts are used in polyurethane chemis-
try to control both the polymer and gas-for-

mation reactions. They are generally metal
salts (e.9., stannous octoate) or tertiary
amines (e.9., triethylenediamine). Both

types of catalysts can be toxic, can burn
intact skin. and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn. With either type of
catalyst, therefore, skin and eye contact
must be avoided. Follow the manufac-
turer's recommendations {or safe handling.

Many liquid amine catalysts ''lave Tag

Open Cup flash points in the range of 20"
to 115"F (-6" to 46'C) and are classified,
depending upon the flash point, as llam-

mable or combustible liquids. Because oi
their volatility and flammability, therefore,
tertiary amines should be considered fire

hazards,

Users are cautioned to secure specific
handling and disposal information from
their catalyst suppliers.

VORANATE T-80
Safe Handling and Storage

13

DiSpOSal chemicals that present an inhalation
hazard, appropriate caution dictates

Head and tdttow carefully each of the thorough ventilation of alt storage, han-
safety recommendations and precau- dling, and manufacturing facilities.
tions listed below:



Blowing Agents

Halocarbon blowrng agents are commonly

used in polyurethane {oam manulaclure

and representa signilrcant health hazard'

Commonly used halocarbons are listed

below

Although fluorocarbon blowing agents are

generally considered nonflammable, they

ian, when heated to decomposition (as

when drawn through a lil cigarette), gener-

ale quantities ol highiy toxic carbonyl chlo-

ride (phosgene) and carbonyl tiuoride'

Thus, smoking, open f lames, or use of elec-

trical equipment which mrght arc should

be strictly prohibited ln addition, when

confined and sublected to hrgh tempera-

tures, {luorocarbon blowing agents may

also present a serious pressure hazard'

Like the f luorocarbons, methylene chloride

has neither a flash poinl nor a lire point as

reported by any of the standard test

methods: Tag OPen CuP, Tag Closed CuP'

Cleveland OPen CuP However, the Na-

tional Fire Protection Association repofis

flammable limits in pure oxygen between

15.5% and 66",'o bY volume of MeClr, and

Dow laboratory data indicate flammable

limits in air ol 13-23?i by volume at 77"F

(25'C). However, when healed to decom-

position, it too will produce a variety of

i-razardous and toxic materials, such as hy-

orcchloric acid, chlorine, carbon dioxide'

and carbon monoxide.

Methylene chloride has been shown to in'

crease the rate of spontaneously occurring

tumors in cerlain laboratlry animals tOllow-

ing li{etimb inhalation expcsures However

melhylene chhride is not beiieved to pose

a measurable carcinogenic rrsk to man

when handled as recommended

The Occupational Saiety and Health Ad-

mrnistralion (OSHA) Permissible Exposure

Limit (PEL) lor methylene chloride is cur-

renlly 500 ppm, with dn acceptable ceiling

limit concentralton at 1,000 ppm The

acceptable maxrmum peak above lhe ac-

ceptable ceiling concentration for any 8-

hour shitt is 2,000 ppm (as 5 minules rn

any 2 hours). The TLV adopted by the Amer-

ican Conference ol Governmentai lndus-

trial Hygienists (ACGIH) is 100 ppm (TWA)

flhisTrI/A value is on the 1987-88 intended

change list, with a suggesled value of

50 PPm.)

Users are urged to contacl their suppliers

for detailed information and instruclions on

the handling and disposal of these blowing

agents.

Miscellaneous Products
Many other additives, such as surfactants'

filleri, fire retardants, pigments, and dyes'

are used in various polyurethane applica-

tions. Each has its own profile of hazards

and recommended saiety precautrons' lt

is essential, thereiore, that users contact

their suppliers for specific instructrons on

the safe handling, use, storage, and dis-

posal of each of these Products'

Application Hazards of
Potyurethane Foams
Polyurethane chemicals and foams' like

many other inciustrial materials, can be

hazardous if mrsused or rmproperly han'

died. However, when polentialhazards are

recognizeC and procedures lor sale han-

dling and storage are understood and

praCticed, polyurethane chemlcals can be

used salelY.

Dust
Dust produced during the cutting and saw-

ing of rigid polyurethane foam can cause

irritation ol the eyes, nose, and throal' ln

addrtron. laboratory stucires wrth rats indi-

cate that long-term respiratory difftculties

may be caused hy exposure to large quan-

tities oi linely ground polyurethane dust' lt

is imperative, therelore, that the generation

and accumulation of dusts be carelully

conlrolled during labrication' lf it is not

feasrbie to install control devices, such as

ventilators, then suitable equiprnent lor res-

piratory and eye protection (such as dust

masks, etc.) should be worn by all persons

who maY be exPosed to such dusts'

ln addilion, finely divided airborne poly-

urethane dust can, under the proper con-

ditions, produce a "dust explosion'" Even

settled dust can be macje potentiatiy ex-

plosive by relatively tow order concussions
which can raise the dust into airborne
"clouds." To ensure sale working condi-

tions, therelore. it is essential that workers

exercise extreme care and practice gooci

housekeeping in atl polyurethane foam fab-

rication areas.

Note. VORANATE T-80 Toluene Diisocya-

nates are normally useo in the manu{acture

of llexible and semi-flexible foams, which

are cut by a slicing or scissorino action -
procedures which are not likely to produce

dust. In contrast, VORANATE Specialty

Diisocyanates are generaliy used to
produce rigid loams - materials which

are usually cut by "sawing"' a process

which irequently produces a dust-like by-

product.

$,



f, Combustibility
While product composition may vary, virtu-
ally all polyurethane foams will burn, o{ten
generating a variety of toxic gases and
dense clouds of black smoke. Even when
lire retardant chemicals have been added
to the formulation, the end product *
under the right conditions of heat and oxy-
gen supply - will burn. lt is essential,
therefore, that urethane foam producers,
tabricators, and end users know and un-
derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion
When polyurethane burns, many products
of combustion are released. What and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in all organic fires,
however, large quantities of carbon monox-
ide, as well as other products can be antic-
ipated. ln addition, large quantities of
dense, dark smoke will be quickly gener-
ated, which may make it difficult to escape
from the fire area.

Burni ng Characteristics

While many different tests are used to de-
fine the burning characteristics of
polyurethane foam - some are small-
scate tests'useful only in comparing differ-
ent products - none is comprehensive
enough to define the hazards in ail poten-
tial fire situations. 1n short, no two fires are
the same. Fire conditions vary with room
size, ventilation, available oxygen, fuel
ioad, ignition sources, types of materials
present, and other factors. Also, how a
given poiyurethane material will react to
such varying conditions depends on the
type of foam, the type of covering or flame
barriet the character and source of igni-
tion, the proximity to ignition or heat, etc.
It is unlikely, therefore, that all potential
hazards can be def ined for a fire condition.
However, when used and stored with
known iimitations, polyurethane foams can
be handled with minimal hazard,

t

Slabstock Foam Fires

The producer of polyurethane foam slab
stock must be aware of both the exo-
thermrc (heat generating) nature of the
polyurethane foam reaction and of the in-

sulating properties of the foam produced.
On occasion, extremely reactive systems
and those which have been improperiy for-
mulated (i.e., "off-ratio" due to mechanical
failure or errors in cafculation) can develop
"time-temperature" conditions in the bun
center, which can result in autoignition.
This can occur several hours after bun
manufacture, when the material is largely
unattended. lt is imporlant, therefore, that
the heat generated in the center of a bun
be safely dissipated through correct stor-
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec-
ognized during, or right after, foam man-
ufacture, when protective action can be
taken. Also, similar conditions may exist in

other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
for slabstock should be carefully followed.

Head and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Allow buns to cure and cool completely
before stacking or storing. High air flow
along the sides of fresh or hot buns may
draw off reaction products and cause
an influx of oxygen. This can cause rapid
depletion of the antioxidant and could
result in autoignition.

. Monitor bun temperatures at the center
of the mass on a routine basis. This is
particularly important with new formula-
tions or new bun sizes.

. Design and construct slabstock pouring
equipment to ensure "on-ratio" meter-
ing. Be sure equipment is kept carefuily
calibrated and in good working order.

. Cure bunstock in isolated areas equipped
with effective fire detection equipment
and sprinkler systems. Raw foam and

fabricated items should be stored in-
doors, away from fabrrcating operations,
and should be protected by automatrc
sprinklers, Also, access aisles should be
maintained between columns of stacked
buns. See Factory Mutual System bulle-
tin Sforage of Flexible Polyurethane
(B-178) for recommendations on stack-
ing foam and installing sprinkler systems.

. Do not smoke in storage areas. Large
quantities of stored polyurethane foams
or products can be a tremendous fuel
source in the event of a small fire. ln
iaying out manufacturing and storage
areas, therefore, designers should con-
sider maximum storage area, possible
source of ignition, and the location and
effectiveness of fire and smoke detec-
tion equipment and sprinkler systems,

Construction Foam Fires

Polyurethane foam used for insulation can
be a combustion hazard if left exposed or
unprotected, For example, fire statistics
show that most fires involving rigid
polyurethane foam insulation have oc-
curred in buildings under construction,
where foam was left exposed or unpro-
tected by an approved thermal barrier and
was ignited by welding, Cutting, or burning
operations. Since VOHANATE T-80 Toluene
Diisocyanates are not normally used to
make the type of rigid foam used in con-
struction applications, see Dow bulletin
Safe Handling and Storage of VORANATE
Specialty lsocyanates (Form No. 109-546-
82) for a full discussion of construction
foam fires. Copies are available upon re-
guest from any Dow sales office or The
Dow Chemical Company, Plastics Group,
2040 Wiilard H. Dow Center, Midland,
Mt 48674.



Cushion Foam Fires

Many o{ the lire dealhs in the U'S' are attri-

buted to the misuse o{ smoking materlals'

Such lires {requently slart in upholstereo

turniture and beddrng' As a consequence'

various regulations have been passed or

proposed lequiring mattresses and oiher

upholstered furniture to meet speci{red

combustibilrty tests Altnough these regu-

lations vary, depending upon the intended

use of the item to be tested, a proper com-

bination o{ toam and coverrng rnaterial can

now be selected to meet the standards

established by these tests lt is essential,

therefore, that manuiaclurers of poly-

urethane {oam and loam products keep

themselves tully intormed o{ both the com-

bustibility hazards associated with the

use of polyurelhane foams and of the

changing regulatrons at the federal, stale,

and local levels.

For additional inlormation on the fire
hazard associated with {lexible polyure-

thane foam, see the {ollowing bulletins:

Ltsing Ftexibte Potyurethane Foam Safely

(U106) and Fire S.aiety Guidelines on Flex'

ible Palyurethan1 Foams Used in Up-

holstered Furniture and Bedding (U111)

Copies are available lrom The Society of

the Plastics lndustry, 355 Lexington

Avenue, New York, NY 10017' Another bul-

letin, Ihe Toxicity for the Airborne Combus-

tion Products of Polyurethane Foams,

which reviews current data on tire gas tox-

icity in polyurethane toam iires' is avail-

able from the lnternational lsocyanate lnsti-

tute, lnc. 119 Cherry Hill Road, Parsippany,

NJ 07054.

Extinguishing Fires

. Know where all lire extinguishers are

located and how to use them-

r For small polyurethane foam fires' use

water, foam, dry chemicals, or carbon

dioxide. Large fires of burning toam,

however, should be drenched with large

quantitles of water from sprinklers or fire

hoses.

o Because oolyurethane foam is a good

insulator, it is necessary to disperse and

carefutly inspect the loam after drench-
ing to be certain that the fire has been

completely extinguished-

Read and lollow caretully each of the

safety recommendations and p;;t;;-' Be-ad and follow carelully each of the

tions listed below: safety recommendations and precau'

tions listed below:

. Hazards of rapid heat buitdup, rapid

flashover, and oxygen deptetton extst

when irghling fires in enclosed areas'

Thus, fire,{rghters should be,Pqulpped
with approved, positrve-pressure' sell-

contarned breathrng apparalus ano pro-

tecttve clolhing when extingurshing

polyurethane fires ol any magnitude

Fire SafetY and Prevention

Head and follow caretully each of the

safety recommendations and precau-

tions listed below:

All workers should be thoroughly lamiliar

wilh the Plant's lrre emergency
procedures.

Workers should know where all exits are

located. Also, access to exits should be

kept clear and unobstructed'

Smoking in areas where toams are made

or stored should be strictly prohibited'

No smoking areas should be clearlY

posted with large "NO SMOKING"

signs,

. Welding torches, open flames, or other

sources o{ high heat or ignrtion should

be prohibited in areas where loams are

made or stored.

' Keep work areas clean. Promptly and

properly dispose ol toarn scraps, dust,

and other waste materials.

Handling Precautions
Summary
To minimize the hazards associated with

the handling, use, and storage ol

polyurethane chemicals and polymers ' ' '

. Never work alone when ustng or

handling reactive chemicals.

. Do not inhale vapors or mists' Be sure

work areas are adequately ventilated to

control vapors below empioyee expo-

sure limits established by the Occupa-

tional Safety and Health Administration

(OSHA), and, when needed, have work-

ers wear approved respiratory protective

'See "OSHA Safety and Health Standards (29

CFH 1910)." Copies are available from the

Superintendent of Documents' U'S' Govern-

ment Printing Office, Washington, DC 20402'

devices, particularly wl-ren handltng

isocyanates, amlnes, or solvated adhe-

srves. See "Hesoirator Seleclron Guide"
on Page 17.

r Ai,oid skin and eye contact vllh allformu'

lalton chemicals Be sure allworkers are
properly equipped with protectrve cioth-

ing and eye Proteclton

. Candidates f or employmenl where occu-
palronal exposure to tsocyanales mai/

occur should be examined {or deltcits

in pulmonary {unctton with partrcuiar em-

pt-rasrs on allergic history including

aslhma or other drseases that com-

promtse pulmonary tunctton' Emptoy-

ment ln an isocyanate area may presenl

a health risk to individuats with such

abnormalities.

r Handie treshly polymerized parts with

care. Be aware of the potential hazards

oi toxic vapors and of the heat of cure'

. Do nol stack fresh polyurethane buns'
lnsulation ol the heat can cause spon-

taneous combustion.

. Equip polyurethane {oam storage areas

with sPrinkler systems,

r Keep adequale quantities of isocyanate

neutralizer on hand lor guick deconlami-
nation of work areas in the event oi spills

or leaks.

r Never expose isocyanate in containers

to water, amines, or other reactive

chernicals.

r Never expose polyurethane chemicais
in closed con.iainers to elevateo

temperatures.

. Never expose a polyurethane foam to
an open f lame or other high heat source'

r Always use proper dust handling equip-

ment and dust filter masks when saw-

ing or fabricating polyurethane foams

or parts,



lndustrial Hygiene

fl Hazard and Exposure
Guidelines
The potential hazard of a given material is

based on the degree of toxicity, the indi-

vrdual susceptibility of the user, and on the

likelihood and levelo{ exposure. Responsi-

ble users of chemical and industrial mate-

rials, therefore, must be concerned not

only with the inherent acute and chronic

toxicity of such materials, but atso with the

potential for exposure which may be en-

countered under specific use conditions.

ln general, the greater the toxicttv, the

greater must be the ccntrol over the level

of exposure.

While there are potentiai hazards as-

sociated with such materials as catalysts
and blc',ving agents, the primary hazard in

polyurethane chemical applications is as-

sociated with the TDI component, and par-

ticuiarly with the inhalation of its vapors.

As such, limits have been established re-

garding allowable TDI vapor concentra-
tions in the work'environment.

ln the United States. vapor levels of TDI

are to be controlled according to stan-
dards established by the Occupational
Health and Safety Administration (OSHA).

The oSHA Permrssrble ExPosure Limit
(PEL) for TDI is 0.02 ppm as a ceiiing limit.

The Dow Chemical Company has also set

il

0.02 ppm ceiling as its lncjustriai Hygiene

Guide (lHG). Ceiling limit is defined as the

maxtmum concentratron which should not

be exceedeo during the exposure. Hecent
lnformation presented at the lnternationai

lsocyanate lnstitute's Symposium on Diiso-

cyanates (Pittsburgh, 1987) indicates that
allergic sensitization results from e'ren briel

exposure to high concentrations of TDI' Ex-

posures to low concentrations below the

OSHA PEL of 0,02 ppm are not likely to

result in allergic sensitizatron. This informa-

tion stresses the importance of controlling
vapor levels below the ceiling limit. Current
paper tape monitorrng methodologies

measure concentratrons of TDI with sam-
pling periods ranging from 0.5 to I
minutes. However, it is an acceptable
industriai hygiene practice to assess ex-
posures to materiais with ceiling limits

using sample times of up to 15 minutes lf
instantaneous (real trme) monitoring is not

f easible.

Other advisory groups have also set more

conservative guidelines. ln 1983, the Amer-
ican Conference of Governmental lndus-

rrial Hygienists (ACGIH) adopted a

Threshold LimitValue (TLV) for TDI oi 0 005
ppm as an 8-hour time-weighted average
(TWA) with 0.02 ppm as lne Short-Term Ex-

posure Limit (STEL). The TWA.ls the con-
centration to whicn it rs belreved nearly all

workers may be repeatedly exposed for I

nours a day, 40 hours a week, without ad-
verse etfect. ACGIH defines a STEL as a

lS-minute TWA exposure which should not

be exceeded at anv ttme during a work
day even if the 8-hour TIVA is within the

TLt/. Other restraints of a STEL are (a) the

STEL should not be longer than 15 minutes,
(b) rhe STEL should not be repeated more
than four trmes per day and (c) there
should be at least 60 minutes between suc-
cessive exposures at the STEI-.

Although the National lnstitute for Occupa-
tronal Safety and Health (NIOSH) has pub-
lished iwo criteria documents applicable
to occupational exposures to TDl, OSHA
had taken no formalaction on NIOSH's rec-
ommendations. The first criteria documerl
(1973) recommended that exposure to fDl
be controlled to 0.005 ppm as an 8-hour
TWA or to 0.02 ppm for any 20-minute
period. The second criteria document
(1978) recommended that exposures to
certain diisocyanates (including TDI) be

controlled lo a TWA limit of 0.005 ppm for

a lO-hour workshift, 40-hour workweek.
and a ceiling limit of 0,02 ppm for a 10-

minute sampling period. Their rationale
was that this type of control would atford
employees protection from respiratory ef-

fects incluorng direct irritatron, sensiti-
zation, and chronrc debrease in pulmonary
f unction.

Table 3 - Flespirator Setection Guide for Protection .Against Diisocyanate Vapors'

Concentration

Less than or equal
to 1,000 ppb

Greaterthan 1,000

Ppb

Firefighting and
Emergency

HespiratorType (Approved Under Provision of 30 CFH 11'?)

Type C supplied-air respi rator with fu ll facepiece operated in pressure-

demand orother positive pressure mode orwith fullfacepiece, helmet,

or hood operated in continuous-flow mode.

(1) Self-contained breathing apparatus with fullfacepiece operated in
pressure-demand or other positive pressure mode.

(2) Combination respirator including Type C suppl ied-air respirator with
iu[t facepiece operated in pressure-demand or other positive pressure

modelwitn auxitiary self-contained breathing apparatus operated in

pressure-demand or other positive pressure mode.

Self-contained breathing apparatus with fullfacepiece, operated in

pressure-demand oi other positive pressure mode.

'Source: DHEW {NIOSH) Publication #79'215
2Use of supplied-alr sults may be necessary to prevent skin contact durrng exposure at high concentrations of atrborne diisocyanates'



Further rn{ormatron can be obtatnec bv re-

questtng the NIOSH Crrlerra Docunrent lor

Diisocyanates (DEHW Publrcatron Nc 7E-

215) f ronr the Nalional lnstilule lor Occupa-

tronal Safety and Health, 944 Crreslnrrl

Hrdge Road Morgantown, WV 26505

It is important to remember that whtle these

values represent currenl lhlnktng and are

believed to be conservative, they cfie:' no

guarantee ol absoiule safety. lt ts tmpera^

live that personnelworkrng wllh TDt under-

stand fully the hazards associated t^"ith rls

use and are lamiliar with those procedures

which have been designed Io minimrze lhe

hazards involved. Exposure guioelrnes are

reviewed regularly and changed when

new informalton circlales a need. Users of

these chemicals need to keep tuliy rn-

formed on the mosl current guidelines and

regulattons.

Head and follow carefully each of the
safety recommendations and precau'
tions listed below:

r All empioyees must be inslrucled and
periodlcally retrarned in lhe use of all

prolective and. emergency equipment,

as well as rn preventive procedures lm-
pcrtant to any saletY Program rs

thorough worker education, ln shcrt, the

best planned procedures do no gocd it

lhey are not understood and lollcwed.
Similariy, the best safety equipment ts

useless if it is not properly used and
maintatned. The use of personal protec-

tive equipment must compiy with OSHA
regulations 29, Code of Federal Regula-
tions (CFH) 1910.i32 to 1910.140.

. Proper respiratory protective equipment
should be readily available and in good
working order. For nonroutine opera-

tions, or where vapor levels cannot be

controlled by ventilation alone, all per-

sonnel should use appropriate respira-

tory protective devices. Also, only those

devices approved by the National lnsti-
tute for Occupational Satety and Health

(NIOSH) and the Mine Safety and Health

Administration (MSHA) should be used.

. Regularty inspect and repalr exhaust

and otl-rer venlrlatrng equrpment Also.

vvork area almospheres should be tested
p-rerrodrcally by lrarneo rndustrtal hygren-

tsls to be sure that arrborne TDI vapors

are berno controlled to acceptable
leveis TDI and olner Ioxic vapor levels

rn Ihe work envtronmenl are best con-

trolled by properly oesigned and marn-

latned process and exnaust equtpmenl

Combined wrth sale work procedures

properly desrgned equipmerrt rn good

workrng order can malntain vapor levels

withrn acceptabte lrmrts. WABNING:

Tests have shown that the least detect-
aole odor level o{ TDI is approxrmalely

0 2-0 4 ppm Because this odor thres-

lroid occurs at tevels srgniiicarrtiy higher

than al lowable exposu re concentrations'
vapor levels musl be monrtored using

equipmenl speci{icallv designed lor lhat

purpose. lnstruments designed for TDI

personal and area monilorrng are avail'

able lrom GMD SYstems lnc., MDA Sci-

entiftc, lnc., and Nalional Draeger, lnc.

(see Appendix A lor addresses). For ad-

dilional informalion, contacl The Dow

Chemical Company, lndustrial Hygiene

Oflrce (phone: 517-636-0860),

. Prevent contact with TDI and other

poiyurethane chemicals. Skin and eye

contact with TDI and other polyurethane

chemicals may result in injury and, ln

some cases, in sensitization. lt is essen-

tial, thereiore, that operating and ventilat-

ing equipment be properiy designed
and maintained, and that all proceciures

for the safe handling. use, and storage

of polyurethane cnemicals be fuliy un-

derstood and followed' Also, protective

clothlng, gloves, boots, and chemical
goggles or face shields must be worn

whenever isoc5ranates are handled,

stored, or used, or whenever there is any
possibility of exPosure.

r Eyewash fountains and safety showers

should be installed and kept in working

condition in areas where contact with

TDt can occur. lt is important that the

number and location of such units be
designed to serve both individual and

multiple-emPloYee exPosu res.

. Employees should have medical surveil-
lance, designed to detect any evidence
of adverse effects ciue to exposure

tO TDI

Health Hazards

lnhalation
Toiuene dirsocyanate vapors are lrrltallnq
to tne TnUCOUS nrembraneg 6i t1're Upf;er

and lower resprratory tracts Everr very

brref exposures 10 these vapors may cause
rrrilatron and drff rcult or labored hrealhtng

rnclucirng a "burning" throal. deep cough-
ing, and chokrng. as well as nausea vom-
ilrng. anci abdominal parn. Also, tnhalatton

of isocyanale vapors may cause changes
in lung lunction or chronic lung eflects
Furthermore. ev.posure to lsocvanale va-

pors may cause sensitizatron or hypersen-

srtrvity whrch on subsequenl exposure,
even to concentratrons beiow 0.02 ppm,

may result in severe allergic respiratory

reactions.

CAUTION: lnhalation of vapors of heated
lsocyanales can be extrcrrely hazardous,
not oniy because high vapor concenlra-
trcns are formed, bu1 also because con^

densation may form airborne droplets. An

approved respiratory protective device
musl be worn, therefore, whenever there
is any possibility of exposure to unknown
concenlrations of vapors. See 'Appendix

8," page 39, {or a list oi manufaclurers and

suppliers ol approved respiratory protec-
tive equipment.

Skin Contact
Repeated or prolonged contact with TDI

may cause redness, swelling, bltstering,

and burns. Also, direct contact may pro-

duce sensitization (contact dermatitis as

well as respiratory sensitization). There-

fore, any contact with the spray, vapor, or
liquid must be orevented. Protective cloth'
ing, including rubber or plastic aprons,

rubber gloves and footwear, chemicalgog-
gles or faceshields, etc., should be worn

whenever the;e is any possibility of direct
conlact with isocyanates, Also, safety

showers should be installed, and kept in

working condition, in and near all work
areas where TDI is used.

0
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Eye Contact
While brief eye contact with low concentra-

tions of TDI vapor may cause only mild

tearing or a slight burning sensation, con-

tact with high concentrations of vapors or

mists may cause severe pain and irritation'

Furthermore, direct contact with TDI liquid

may be extremely painful and may cause

both severe irritation and permanent injury'

Chemical workers' gogg/es should be
worn whenever TDI is handled, stored, or
used, or whenever there is any possibility

of direct contact with TDI liquid or mist.ln
the event of contact, immediate decon-

tamination with water will assist in pre-

venting injury. Thus, eye baths should be
installed, and kept in working condition, in

a// work areas where TDI is used.

lngestion
Although VOHANATE T-80 Toluene

Diisocyanates have a low level of acute

oral toxicity (e.9., LDuo rats >49/kg), they

can irritate or hurn'the mucous membranes

of the mouth, esophagus, and stomach.

While accidental ingestion in an industrial

environment is highty improbable, it is pos'
sible. Therefore. foodstuffs should not be
prepared or consumed where TDI is used,

handled, or stored. Also, in the event
of accidental ingestion, workers should

be prepared to administer emergency
first aid,

A current Material Safety Data Sheet

(MSDS) must be obtained and reviewed

before any TDI product is used. Copies
are available to customers from our toll-f ree

number: 1-800-238-CHEM. Copies are

also available from any Dow sales office
or The Dow Chemical Company, Plastics

Group, 2040 Willard H. Dow Center,
Midtand, Ml 48674. Current MSDSs must
also be obtained from suppliers of other
products prior to handling or formulating.

Chroriic ToxicitY
Recently, both the NationalToxicology Pro-

gram (NTP) and the lnternational Agency

for Research on Cancer (IARC) desig-
nated TDI as a potential carcinogen. Both

agencies based their conclusions primar-

ity on the results of a recent NTP study

which reports increased numbers of

tumors in rats and mice dosed orally with

TDl. The agencies accept this as a valid

animal study: however, a number of de-

ficiencies have been cited which may com-

promise its validity. ln addition, results of

a chronic inhalation study contradict the
findings of the NTP study, and are deemed
more relevant to the exposures experi-
enced in occupational settings. This inha-
lation study, contracted bythe international

lsocyanate lnstitute. reports no increase in

tumors in rats and mice exposed to TDt

for their lifetime.

At this time it is not believed that TDI rep-

resents a significant cancer hazard when

atmospheric levels are maintarned below

the recommended exposure guidellnes'

Based on currently available data from

lifetime inhalation studies in rats and mice,

Dow recommends the OSHA standard of

0.02 ppm as a ceiling limit for TDl.

First Aid
All employees working in areas where con-
tact with isocyanate is possible should be

thoroughly trained in the administration

of appropriate emergency first aid. Ex-

perience has demonstrated that prompt

administration of such aid can be impor-

tant in minimizing the possible adverse ef-

fects of accidental exposure. CAUTION:
First aid is "emergency treatment" only,

and medical attention from a qualified
physician should be provided as soon as

possible.

lnhalation
Promptly move the af{ected person away
from the contaminated area and to fresh

air. Ouickly remove all contaminated cloth-

ing. Keep the atfected person calm and

warm, but not hot. lf breathing stops, ad-
minister mouth-to-mouth resuscitation. lm-

mediately transport to a medical facility
and inform medical personnel about the
nature and extent of the exposure. Never
attempt to give anything by mouth to an

unconscious person.

Skin Contact
ln the event of direct contact with the skin,
immediately get under a safety shower. lm-

mediately remove all clothing and shoes
while under the shower. Thoroughly wash
the affected skin, using copious amounts
of water. lf necessary (i.e., in the event of

burned or damaged skin, or if redness or
irritation persists), seek medical attention.
Contaminated clothing should notbe worn
again until laundered. Shoes, belts, watch-
bands, and other leather items shoutd be

destroyed.

Eye Contact
lf VORANATE T.80 Toluene Diisocyanates
contact the eyes, decontaminate im-

mediately. lrrigate the eyes immediately
and continuously with water for at /east 75

minutes. Seek medical attention at once!
For more effective flushing of the eyes, use
the fingers to spread apart and hold open
the eyelids. The eyes should then be fre-
quently "rolled" or moved in alldirections.

lngestion
tn the event VORANATE 180 Toluene

Diisocyanates are ingested, have the af-

fected person drink large amounts of water
or milk, if avaiiable. Do nol, however, en-
courage or induce vomiting! lmmediateiy
transport to a medical facility and inform
medical personnel about the nature and
extent oi the exposure.

VOfrA,UAfE T-80
Safe Handling and Storage
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Note to PhYsician
Toluene diisocyanate (TDl). the principal

active ingredrent in VORANATE T-80

Toluene Diisocyanates, is a highiy reacttve

and potentially hazaroous material whtch

can adversely at{ect or tnjure the eyes, the

skin, and both the respiratory* and drgeslive

tracts, dependrng upon lne avenue and

extent ol exposure. For additronal medrcal

rnlormation, contacl The Dow Chemicat

Company emergency phone number: 517-

636-4400, anytime.

Inhalation
tnhalation ol vapors or mists of TDI carr

severely irritate the mucous membranes of

the nose, throat, bronchi, and lungs and

may cause respiralory sensitization' Over-

exposure may produce a variety ol symp-

toms, a number oi which may not manifest

themselves for several hours These in-

clude headaches, irritation ol the upper

and lower respiratory tract, tightness olthe
chest (including difficulty in breathing),

deep coughing, and choking. Some indi-

viduals may also experience attack-s of

sinusitis, bronchitis, bronchial asthrna, or

other severe respiratory distress'

Treatment:

Patients should be kept calm and warm'

but not hot. The severity of respira-

tory distress will determtne the need for

oxygen.

Skin
Although'.it is not likely to be absorbed in

acutely toxie a'..rrlounts, repeated or pro-

tonged contrcl wrth TDI may cause irrita-

lron, redness. swelling, blrsterrng or burns

Also, direct contact may pro0uce sktn sen-

sitrzalion (e g , contacl dermalitrs) and al-

lergentc resPonse.

Treatment:

ln case ol skrn contact, immedrately irri-

gate skin wilh runntng waler lor al ieasl

t5 .inutes. Hemove all contamrnated

clothing Treal blislers and/or burns

as you would therrnal burns. Also, if skin

sensitization or dermatilrs develops,

treat as You would any contact

dermatttis.

Eyes
The eflects ol exposure to liquid TDI may

vary trom slighl irritation (with possible tear-

rng and a burning sensalion)to impairment

of vision.

Treatment:

While PromPt and thorough washing

may mitigate Ihe ef{ects ol the inilial ex-

posure, provide further medical treal-

ment as aPProPriate.

lngestion
Although TDI has a low level of acute oral

toxicity, undiluted TDI is corrosive and can

severely irritate or burn the mucous mem-

branes of the mouth, esoPhagus, and

stomach. Such injury may result in stricture

or stenosis.

Treatment:

An initial or "{irst aid" response calls tor

the aoministration of targe amounts of

water or milk. Do not, however, encour
age or induce vomiting. lf gastric lavage

is performed, suggest endotracheal
and/or esophagoscopic control. No spe-

cific antidote is known. Treatment should

be based on the judgment of the physi-

cian and individual patienl response'

s
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Shipment and Handling

General specifications unloading Procedures
for Tank Trucks and
Tank Cars
VOHANATE T-80 Toluene Drisocyanates

are classilred by the Department o{ Trans-

portation a: Class B Poisons, ano are'

therelore, 1'r:pped in specialiy desrgned

tank trucks and tank cars' Table 4 and Fi'

gures 4 and 5 contarn general speciftca-

t]ont lor vehicles used bY The Dow

Chemical Company for the bulk shtpment

of VORANATE T-80 Toluene Di tsocyanates

Nitrogen Pad during ShiPPing

Nitrogen Pad. Cgnnection .Size, Type''' :' :'' "'
Top Unloading

ii1, Top Unloading Connection Size, Type

'Quick Connect
zMale pipe thread- Can be reduced to 2" with adapters'

VORANATE T"80 Toluene Drrsocyanates

are classif red as hazardous matertals

under the D'epartnrent o{ Transporlation's
"Hazaroous lr4aterrals Regulations'" Thus

the unloading o{ tank lrucks ancl tank cars

must be done ln slrlct accordance wrth

Ihose regulalrons Somc, but not all' ol

lhose regulations are given below'

Tank Trucks
VORANATE T-80 Toiuene Diisocyanales

are shrpped in pressurrzed and tnsulated

statnless sleel tank trucks, equrppeci lor

bottom unloadrng only. Dow recommends

lnat oniv DOT specilrcalron MC 304 or 307

tank trucks be used. Onty properll'lrarned

ano equrpped personnelshould be permit-

ied to unload lank trucks Operators

shoulcj wear an approprtate resplralory

protecttve devrce and tmpervlous clothtng'

ioolwear, and gloves.

Table 4 - General specifications (Tank Trucks and Tank cars)

Details

I

Capacity, Gallons

Capacity, APProximate Weight, lbs

Construction Material

Temperature Gauge

PressureGauge .:.'.."

TankTrucks

6,000

42,000

Stainless
Steel
Yes

Yes

Yes
3/4", OC'

No

None

Yes 
.

3" MPTZ

25 max

Tank Cars

10,800
17,300'.

104,000
172,000

Baked S
Phenolic Lined
Thermowell

No

Yes

2", Flange

Yes

2", Flange

No

25 max

Yes

t



Bead and follow carefully each of the

safety recommendations and precau-

tions listed below:

1, Before attempting to use the foilowing

procedure, operators should be

thoroughiy familiar with the potential

hazards associated with the handling

and storage of TDl.

2. Posrtion the trailer as tevel as possi-

ble and block the wheels'

Figure 4-TankTrucks

Carefully check the storage tank into

which t'rte contents of the lruck are

to be unloaded to be certain that it

contains tfie rntended VORANATE

T-80 Toluene Diisocyanate procjuct

and nof some other chemical or com-
pound. Also. checK the gauge on the

storage tank to be sure that there is

sufficient room to receive the enttre

contents of the tank truck.

Check all "product identification" or
"bulk" tags (usually attached to prod-

uct outlets, vaives or seals)to be cer-

tain that the product berng unloaded
is, in fact, the intendeo VORANATE
T-80 Trl uene Diisocyanate.

Check the temperature of the con-

tents. The temPerature must be

above 60'F ('16"C) when the trailer is
unloaded.
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6. lf heating is required. allach a 25 pst

steam supply to the heatrng coil inlel

connection For better control ol the

heattng process use a slearrl pres-

sure of 15 Psi. Attach a steam lrap,
designed for the sleam Pressure
available, to the heatrng coil oullet

conneclion. lnternal coils are not ad-

vised because of severe efiects due

to possible waler contamtnation ol

the product. Aliov,' the contents lo
warm until the lemperalure ts al leasl

6B"F (20"C). When the temperalLire
reaches 68"F (20"C), turn ot{ lne

stean'i and disconnect the lines To

prevent the heating coiis lrom freez-
ing during cold weather. De sure to

drain them or "blow them oul "

CAUTION: Careluliy watch the lher-
mometer durtng heattng Do not

allow the lemperature to rise above
104"F (40'C). See "Temperature Con-
trol," page 8.

7. Atlach the unloading line. The line

should be clean, dry, and PreferablY
made of flexibie metal or either
Tellon' fluorocarbon or Viton' fluoro-

elastomer hose which can salely with-

stand unloacling pressures.

8. Connect the dry purge gas (preier-

ably nitrogen) line Io the tank Iruck.
This line should have a pressure
gauge, a safely valve set at 30 Psig,
and a Pressure regulator set at

25 psig,

9. Draw off a sample of the contents for

analysis. A samPle of the contents
may be obtained by connecting
stainless steel tubing to the sample
connection. Flush the samPle con-
nection by drawing off at least one
gallon of product into a clean, drY

container. The sample to be analyzed
may now be drawn otf rnto another
clean, dry container of whatever size

is necessary for testing. WAHNING:
Do nof breathe vapors. Wear proper
protective equipment, including an

approved respiratory protective
device.

'Trademarks and products ol E.l. du Pont de
Nemours Co., lnc.

10a ll lhe contents are Io De untoaded by
purye gas Pressure alone, the stor-

age.tank should be filted wilh a vent

scrubber, Thrs will Prevent vaPors

lrom bding vented rnto the almos-
phere during unloadrng (CAUTION:

Do nol exceed 25 psig Purge gas
pressure to unload the tank truck.)
When the tank truck is emPtY, the

pressure gauge will shovt a droP in

pressure Close lhe valve al the stor'

aEe tank conneclton frrsl Then close
lhe truck unloading valve

tl the contents are to be unloaded by
pump, either a vapor line connecting
the storage tank vent Io the tank truck
should be rnstalled (closed loop) or

a low-pressure, rePlenlshaDle gas
pad must be Placed on the lank

truck ll a gas pad is used, install a
vent scrubber on the storage tank
vent. These precautions will not only
prevent isocyanate vapors trom

being vented lo the atmosphere, bul
will prevenl a vacuum from being

pulled on the tank truck during un-

loading. (CAUTION: Do not use a

closed looP sYstem unless the dead
air space in the storage tank is lree

of moisture; i.e., - 40'F (- 40'C)dew
point, Also, connection hoses should

be purged with drY air or nitrogen

before hookup.) When the trailer is
empty, allow the unloadtng hose to
vent down lo the storage tank. Be

sure to close the valve at the storage
tank connection /lrst. Then close the
tank truck unloading valve.

Shut off the purge gas to the tank

truck, Close the tank truck purge gas
valve and disconnect the Purge gas

line. lf a closed loop system was

used in conjunction with PUmP un-
loading, close the tank truck connec-
tion valve and the tank vent valve.

Then disconnect the hose connect-
ing the two. All connection hoses

should now be cleaned, dried, and
capped tor storage.

10b

CAUTION: Unloading must be closelY

monitored, parlicularly it there is no au-

tomatic "cul off" in the unloaorng line. For

example, if gas flow is allowed to conlinue
after unioading the gas flowing into the
storage tank could rapidly increase inter-

nal pressure. This coulci cause serious

structural damage to the storage vessel.

The tank trucx shouid nol be cleaneo by

the cuslomer, nor should lhe manway be

opened for inspectron The cleaning and
rnspeclron o{ tne tank truck should be
handied oy the shrpper under care{ully

controlled condttrons, destgned lo sale-
guard personnel and equipment. WAHN'
ING: Unoer no circumstances shoutd per-

sonnei enter snyr "srnrtY' tank truck

Tank Cars
VOEANATE T-80 Toluene Ditsocyanales
are shipped in insulated, baked-phenolic-
hned tank cars, equipped with external
heatrng coils and a salely reliel valve sel
{or 75 psi Tank cars lrom The Dow
Cnemical Company can be untoaded onlir
irom the top. Also, only properly trained
and equipped personnel are permitted to

unload lank cars. Operalors should wear

an approved respiratory proteclive device,
eye proteclion, and protective clolhing,
footwear, and gloves.

Head and tollow carefully eich of the
salety recommendations and precau-
tions listed below:

1. Belore attempting to use the lollowing
procedure, operators should be thor-
oughly familrar with the hazards as-

sociated with the handling and storage
ol VOHAT'IATE T-80 Toluene Diisocya-
nates. Aiso. see page 25 tor a ciiagram-
matic drawing of a typical tank car.
(Note: All letter relerences refer to this
drawing.)

2. Verify that the proper car is being un-
loaded. Carefully check the car
number, product identification, and
commodrty stenciling against the bill
of lading or other appropriate docu-
rnent. Aiso, sample the contents to be
sure that the material is indeed a

VOBANATE T-80 Toluene Diisocya-
nate. Product identification and in-

formation tags are attached to the
metal seal.

3. Position the car on the selected siding;
then set the brakes and block the
wheels.

e
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4. Position caution signs on the track or

car in such a way as to give adequate

warning to persons approacning the

car from the open end(s)of the siding'

CAUTION: The signs should nol be re-

moved untilthe car has been unloaded

and disconnected from the discharge

connection. Code ol Federal Hegula-

tions, Title 49, "Hazardous Materials

Begulations of the DePartment of

Transportation," Section 174'67, "Tank

Car Unloading," states, in part, that:

FigureS-TankCar

Ihe signs musl be of metal or other

comgiarable material' at least 12 in-

ches high bY 15 inches wide in size'

and bear the words, "STOP * Tank

Car Connected," or "STOP - Men at

Work," the word "STOP" being in let'

lers al teast 4 inches high and the

alher wordsin /efters at least 2 inches

high. The lefters musl be white on a

blue background-

TOP VIEW

ln addition to these mandatory regula-

trons, The Dow Chemical ComPanY

recommends that the swiich(es)on the

open end(s) of the srding be provided

with locks, or that derails be placed

on the track at least 50 feet from the
end(s) of the car. Thrs should ettec-

tively prevent the entry of other cars
into the siding where the isocyanate is
being unloaded. CAUTION: ln the

event derails are used- be sure to at-

tach a signal flag to the track to indi-

cate that the derail is in position. Also,

attach a signal light tothe f lag at night.

I'
U

il;
:

.t

Note: on some 17,000-gallon DOWX series cars lhere is a variation in the dome valving configura-

tion. The diagram oetow- ihows the normal configuratio-n.Lo.1v-1::t' in some cars the positions of

A (rhe gaugi;g device) and C (the 75# safety valve) are reverseo'

A
B

C
D

E

- Gauging Device

- 
s/4"Thermowell

- 75# SafetYValve

- Z'Top UnloadingValve

- !' Pressure Gonnection

- 
1/4u SampleValve

- Z"Top UnloadingValve

- Z'Steam Coil Outlet

- 2n Steam Coil lnlet

- SafetY Plat{orm

F
G
H

I

J

SIDE VlElrV

il,
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5. Chmb the tadder lo the platiorm area

on top ol the car Al: unloadtng aP-

paralus on Dow lank cars is located

in the manway bonnet in the center ol

the plalform. Remove ine seat lrom lhe

latch pin and oPen the bonnet dome

When the cover is oPen check to see

that all valves are in the closed

position.

Check the temperature of the tank car

by removing the -%-rnch cap {rom lhe

thermowell (B) and tnserting a lher-

mometer approximatel.v 24 inches lor

15-20 minutes. The temperature of the

contents must L-:e at:ove 60'F (16"C)

when the car is unloaoed.

Shoutd healing be necessary, remove

the cover trom the magnetic gauge (A)

and raise the gauge rod to where the

magnet in the end of the rod engages

the magnet on the float The rod is cali-

braled : in %-inch increments and

should read between 4 and 7 inches.

Next, atlach a steam hose lo the steam
inlet connection iocatecj on the bottom

of the car. Attach a steam traP,

designed tor the steam pressure avail-

able, 1o the heating coil outlet connec-

tion. For greater control of the heating

process - that is, to avoid hot spots

and product deterioration - use e

steam pressure of 25 lbs or less. Aiso

carefully monitor the outage to be sure

that expansion does not fill the car

"liquid tull" and cause it to "pressure

relieve" through the safety valve.

Finally, be sure to monitor the pressure

on the tank car during heating. Do nol
allow pressure to go beyond 30 psig.

Also, dry nitrogen is recommended for

padding.

Connect f langes hoiotng vents or

vapor iines (E) as loiiows:

a Use. Ihe Proper wrenches to re-

movb the bclls Both the veni and

load/unloaci vatves are equiPPed
rr",rlh 2-rnch ASA Series 15 tlanges
with four bolls in a 43zi-inch bolt

ctrcle. Allhough these are combl-

nation lianges to whtch a screw-

type hookup may be made te.g '

by renroving the 2-inch solrd plug

instead ol lhe llange), it is strongl.v
recommended that a llangecJ con-

nectron be used. Use an oPen-end

vvrench oi ProPer slze to hold lhe

nut on Ihe boltom olthe flange and

a box-end or socket wrench to turn

the bolt on the toP side 0l lhe

flange. PiPe or other adiuslable
wrenches are not recommended

The bolts away lrom the operator

should be removed first.

Carefully connect the Purge line

to the valve by reinstalling the gas-

ket and botts.

Tighten opposite bolts with equal
pressure unlil all bolts are un-

i{ormly tight.

d. EquiP the Purge line connection

with a pressure gauge regulated

lo a maximurn Pressure o140 Psig'

10. lf desired. a sample o{ the contents

may be drawn off through the samPle

valve (F), which is a %-inch needle

valve equiPPed with standard PiPe

threads. (Note: ll a sample is desired

trom an unpressurecj car, use 3 to 4
lbs o{ purge gas pressure.) The sam-

pie valve is attached to a sample line,

which is equipped with an excess tlow

valve. Should the excess {low valve

close, turn off the sample valve' Wait

approximatelY one minute; then

reopen the sample valve. lt the excess

fiow valve does not reoPen, it maY be

necessary to rap with a ball-peen ham-

mer against the manway cover Plate
near the samPle valve to cause the

ball in the excess flow vatve to drop
into the open position' A good preven-

tive practice against excess flow valve

closure is lo draw the samPle verY

slowly WABNING: Do not breathe
vapors. Wear proper protectrve equip-
ment, rncludrng an approved respira-

torl' protecltve devtce

Attach the unloading lrne(s) (wlrtch

shoulcj be clean. drl'. anci prelerably
made of tlexible melal or either Tellon

{iuorocarbon or Vrton lluoroelaslomer
hose which can saieiy wrthstand urr-

loading pressures) to the unloadtng
valve(s) (D and G) Foliow the proce-

oure outlined under SteP 9. Atter
proper attachment ol the unloading
lrne(s) slowty oPen the unloading
valve(s) untit drscharge ltne(s) ls

iiquid lull.

Pressure on the car may now be in-

creased to discharge the product. Be

sure, however, that the amounl o{ pres-

sure is appropriate to the unloading
method used (i.e., by purge gas pres-

sure or pump). lf the contents are to
be unloaded bY Purge gas Pressure
alone, the storage tank shoutd be litted
with a vent scrubber. Also, storage
tank pressure should be carefully con-

trolled and monitored durrng the un-

loading operation.

13. When the tank car is empty, the unload-

ing lines should be blown clear of

liquid and blocked in be{ore being dis-
connected. See Step 14d. There are a

number of ways to delermine when lhe

tank car is empty. For example, a rapid

orop in pressure on the car would incji-

cate that the liquid is gone and that

the gas is blowing out through the un-

loading line, The amount o{ product

received into the storage tank should

also indicate whether or not the tank

car is empty. CAUTION: Do nol use

the Magnetic Gauging Device to deter-

mine if the car is empty. This device
only extends 60 inches into the car:

the car itself is 102 inches in diameter.
Also, do not breathe vapors' Wear
proper protective equipment, includ-
ing an approved respiratory protective

device, when disconnecting the lines.

1'1

6.

7.

b.

C.

$

8. Allow the contents to warm until the

temperature is at 68'F (20"C)' When

the temperature reaches 68'F (20'C),

turn ofi the steam, disconnect the lines'

and allow the heater coils to drain.

CAUTION: CarefullY watch the ther-

mometer during heating. Do nol allow
the temperature to rise above '104"F

(40"c).
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16 Remove viarnrng. oDen oerails, unlock
swrtches, etc Reiease hand brakes

and remove chocxs lrom wheels lf an

unloadrng rack was used tor entrance
to the dome plattcrrn be sure that e1l

parts ol the rack are rernoved ano re-

located fa:' enough away ironr lhe car

to conform 10 AAR s0ecrf red clearance
for enlry ol lhe raii s1s\^' lor switchtng
operations

Complete all lrnai PaPerwork (e I
"Empty Return lnstruclions") Afler all

torms have been compleled and tne

proper carfter enoorsements obtatned,

send lhe various ccpies to the loca-
trons desrgnated in the instrucltons

Unloadrng must i:e closelt' moniloreci,
particularl),ilthere ts no automatrc "cul

off " in the unloaotng lrne. For example,
if gas flow is allowed 1o continue alter
unloading. the gas f lowing into the slor-
age tank coutd rapidly increase inler-
nal pressure. This could cause serious
structural damage to the storage
vessel.

Drumsl :,

VOBANATE T-80 Toluene Diisocyanates
are shipped in DOT specification phenolic-

lined steel drums or hrgh-density polyethyl'

ene drums that are authorized for TDl.

Drums are equipped with two bungs on
the top.

'Currently, in the U.S.A., VORANATE T'80
Toluene Diisocvanales are available onlv in

bulk quantities (i.e., in tank' truck or tank car
shipments).

Read and follow caretully each of the
safety recommendations and precau-
tions listed below:

1 Closely'.examtne eacl-r shipment lor
damaged drums Drums should be

Irandled and unloadeci carelult}' 1s rr.-
vent damage. li damaged drums are
tound. tlrey should be closely ln-

spected f or lears. Leaking drums
should be removed lo a well-ventilaled
area and lhe contents lransferred to

other surtable containers The empty
drums should be deconlaminated (see
page 13) and then holed or crushed
so they cannol be reused.

2. Drums may be unloaded wtth conven-
tronal stainless sleel drum pLrmps To

prevenl collapse ol the drum during
unloading, equip the drum vent wilh a

dry air or dry nilrogen breather. This

atlachmenl will also prevent moisture

contamination o{ the contents. When
not in use, pump lines should be Pro-
lected lrom moisture by fitling a plug

or cap into the open end. Portable
pumps, lines, and fittinos, should be

carelully rinsed, dried, and stored in a

dry location. See "Moisture Control,"
page 7. CAUTION: Operators en-
gaged in handling, oPening, unload-
ing, and closinq drums should be
completeiy familiar with ihe hazards
associated with isocyanates and
should be properly equipped with pro-
tective clothing and an approved res-

piratory protective device.

$
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Storage

Drum Storage
Whenever possioie, drums containing
VORANATE T-80 Toluene Diisocyanates

should be stored indoors. During cold
weather, the temperature in storage areas

should be kept above 68"F (20.C). lf drums

are received {rozen, be sure the contents

are completely thawed and mixed before

using. Thawing may be accomplished by

allowing the cjrums to sit in a warm storage

area or by using a drum heater'. CAUTION:
Do nof heat the contents above 104"F

(40"C) or the drum wall above 175'F
(79.5"C). Overheating may cause expan-

sron of the contents, homopolymerization,
and the subsequent formation o{ carbon
dioxide, which can seriously weaken or
completeiy rupture a drum. See "Tempera-

ture Control," page 8. During warm
weather, drums may be stored outdoors.
However, drums should be stored in such
a manner as to prevent water f rom coilect-
ing on the tops, This may be accomplished
by storing the drums under a cover or by
stacking them on their sides.

Bulk Storage
A properly designed bulk storage sys-
tem for VORANATE T-80 Toluene Diisocva-
nates must:

. Permit'safe handling of the material,

. Provide both moisture and tempera-
ture control,

. Prevent contamination of the prod-
uct. and

. Minimize the hazards of combustibility

Before attempting to construct such a sys-
tem, therefore, it is essential that designers
familiarize themselves with the hazards,
salety recommendations. and precautions

associated with the handling and storage
of VORANATE T-80 Toluene Diisocyanates.
A genuinely practicaldesign must not only
include a physical layout of the facilities
and equipment. but must aiso include a
pian for personnel safety in all areas of the
operatron. ln short, the establishment of
safe work procedures must be an integral
part of any bulk storage syStem. ln addi-
tion, designers must consider all applica-
ble insurance requirements, as wellas gov-
ernmental codes and regulations, and

should consult with all appropriate siate

and local dgencies during each stage of

planning and construction.

The equipment described below is sult-

able for use in bulk storage systems for

VOBANATE T-80 Toiuene Diisocyanates.
Such items, however, are merely compo-
nents of typical systems and must not be

considered a finished design. Also, other

equipment similar to the items listed can

be tested for performance and may give

equally good results. See the lists oi
"Equipment Manufacturers and Suppliers"

on pages 33-38.

Tanks
Tanks should be sized to meet plant and
customer needs. Minimal capacity equiva-
lent to 150% of normal monthty bulk receict

is suggested. Each storage vessel should
be a welded, verticalor horizonlal, cylindri-

cal, carbon steel tank (A283C steel) built

to API 650 Code and designed to hold ihe
specified product safely when filled to

capaciry.

Both vertical and horrzontal tanks should
be equipped with the following openings:

1 - 2O-inch of manwaY,

1 - 20-inch shell manwaY 12 inches

off floor,

1 - 3- or 4-inch roof nozzle for vent.

3 - 1%-inch roof nozzles for gauge,

1 - 2-inch shell nozzle near floor lead-
ing to a dished sump for drain.

2 - 2- to 3-inch shell nozzle 12 inches

above floor {or inlet and outlet.
lnlet and outlet are to be g0'
apart, and

1 - f -inch 3,000-lb coupling in shell

36 inches aoove floor {or ther-
mometer we1l.

Tank vents should be passed through an

activated carbon bed prior to dischargtng
to the atmosphere.

ln the design of tanks to be lined. mininr:al

radii recommended by the lining manufac-
turer must be observed. Full {illet interior

welds should be utilized, and'all splatter

must be ground smooth. Welds must be
continuous and smooth and shouid have

no undercuts or porosity. The tank man-

ufacturer should be responsible for provid-
ing the proper radii and welds and ior

rernoving all splatter. The lining contractor
should be tesponsible for other surface
preparatron.

Tanks should be water-tested to design
pressure, and then dried, brush sand-
blasted inside, and cleaned. A siiica gel

charge should be placed inside the tank
prior to sealing it for shipment. Also, mors-

ture content should be 125 ppm rnaximum
prior to putting the tank into service. Ex-

terior scale should be removed and the
exterior primed with one coat of red inor-

ganic zinc primer. Silica gel charges in

tanks must be removed and the system
must be thoroughly cleaned dried, and
purged with a dry pad gas prior to use.

Linings
Linings are desirable to prevent the pickup
of rust or iron which can cause proouct

discoloration, lf a lining is to be used, sur-

face preparation and lining appiication are
of orime importance and should be con-
0ucted in strict accordance with the lining
manufacturer's recommendations, Also,
oniy experienced lining applicators, who

are licensed or approved by the lining man-
ufacturer, should be considered for appli-
cation work.

Sur{aces should be prepared and coated
within 8 hours, during which proper tem-
perature and humidity control should be
maintained. ln no case, however, should a
lining application be attempted on a sur-
face once evidence of rust has been de-
tected. Also, if linings are applied in the
shop, extra care musi be exercised to pre-
vent lining damage during transportation
and erecticjn of the tank. lf any damage
does occur, it should be thoroughly re-
paired prior to placing the tank in service.
High-temperature baked-phenolic lining is

satistactory for storage of VOHANATE T-80

Tcluene Diisocyanate, provided proper ap-
plication and curing methods are em-
ployed. Other satisfactory lining materials
inciude the following: Heresite' P403-L66;
Bisoniter 957; Plasite' 3055, 3066 or 7i22,
Colturiet Phenguardo 74*i6 and equivalent
materiais.

'Trademark of Heresrte-Saekaphen, lnc.

'Traoemark of Bisonite Company, lnc.

'Trademark of Wisconsin Protective Coating
Coro.

'Trademark of Sigma Coatings lnc.



lnsulation
storage lanks located oul-of-doors and

which may be exposed to extremes oT lem-

perature should be rnsuialed wrlh etllter a

1- or 11,i,-rnch thrck polyurethane loar' o:'

STYFOFOAI'4* Brand Piastrc Foarn, or a
2-rnch thick irbrous glass. lnsulation must

be sealed to prevent the colleclton o'f rnors-

ture, which could corrode the exlernaltank
wall. ln additron an elfectrve wealher cover

should be used to protect the tank from

rarn, snow, ice, etc.

lf tanks are located indoors, where normal

room temperatures are marntainecj rnsuia-

tion may not be necessary. lnterlor slorage

tanks rnsulated wlth plastrc {oam should

be covered with an etfeclive llame barrter

to minimize the hazard of combustibihty'

To prevent lining damage, insulalron and

any necessary wetding should be com-

pleted betore the lining is installed.

Pumps
Steel or stainless steelstandard centrilugal

or positive disptacement pumps equipped
with mechanical s'eals are preierred. Seal-

less pumps (such as Crane Chempump')
and magnetic drive PUmPS (such as

Kontro'and Magnatex3) are also satlsfac'

tory Do not use silrcone greases. Also,

mechanicai seals should be purged with

dry gas to prevent moisture trom contact-

ing the seal face and causing urea iorma-

tion and seal failure.

Depending upon preferred {low rates, two

pumps for each systern may be desirable.
Truck unioaCing pumps shouiC have a

capacity ol 100-150 gpm. Lower rates, how-

ever, may be preferred for process pumps.

lf so, two suitabiy sized pumps should

be used.

Helief Valves

Three types of valves are required:

. Pressure-vacuum (P-V) vents ior tanks,

. Hetief valves for positive displacement
pumps, and

r Line reliel valves,

xTraoemark oi The Dow Chemical Compan.v

'Trademark ol Crane ComPanY
zTrademark of The Kontro ComPan;'
sTrademark of Bullen Pump and Equipment

Company

Each slorage tank musi be provioed wtth

a pressure-vacuum (P-V) vent valve whtch,

to prevent accumulalion o{ vapors. should

relreve or terminste oul-of-dclors

Also, provrded thal all parts and equrpmenl

are ratec lor a working pressure ol 150

psrg, each posilive displacemenl pump

shoulci be equrpped with a rehei svslenl

set al a maxrmum of 125 psrg ll parts anci

equrpment are not rateo al 150 pstg, the

relrel shoulci be sei al 75o,o [o 95'," of tlre

syslem s lowest worktng Pressure.

Frnally each line seclicn whrch can be

closed off by valves v"hile full o{ liqutd

shouid have a rehel valve whlch relteves

back toward the tank. with the tina! seclion

relrevrng into tl're tank riself Seltrngs {or

these retiefs should be the same as lhose

lor pumps.

Pressure Gauges

Gauges should be provided at the pump,

belore and afier lilters, and near the proc-

ess. They shoutd be protected by a seaied

diaphragm lilled wilh nonhydrocarbon

tluid. Gauges are also advrsable on steam

and air lines and on equipmeni where

gases or liquids are handieci, such as chill-

ers and heat exchangers.

Sarnple Valves
To facilitate product sampling,'1/t- lo 3/"-

inch sample valves, v.'hich terminale in a

starnless steel nipple, should be provided

in each system.

Piping
Both schedule 40 seamless carbon steel

pipe (A53) and weloed pipe joints with

fianges and flanged vaives work weli'

Threaded couplings and valves may also

be useci, provided that tape made of Teflon

brand fluorocarbon fiber is used on all

threaded fittings. Tape must be applied

carefully. Also, no pipe dopes may be

used.

Selection of line sizes will be determined

by product flow rate, system design, and

pump specifications. Normally, a line 3 in-

ches in diameter is satis{actory; however,

ior short, simple systems, 2 inches may be

more suitable, whiie {or longer ancj more

complex systems, 4 inches maY be re-

quired, ln any event, sizes should be estab-

lished in coniunction with the pump

supplier, keeping the diameter to the prac-

tical and economical minimum.

Prpehne rnsulation and heating or cooling

may be requrred i{ lines are either outdoors

or in an area where normal room tempera-

tures are not maintained,

Heating
VORANATE T-80 Toluene Diisocyanates
shoutd be maintained at slightly above

room temperature (i.e., 70'-90"F [21'-
32'Cl) Care shoutd be taken to prevent

tne procjuct lrom overheating to above

104"F (40'C). For heating uninsulated in-

door storage tanks, an industrial heater
may prove adeguate. However, Ior outdoor
rnsulated tsnKli, external plate coils using

sleam to 25 psig are recommended' To

marntarn suitable product temperatures,
prpelrnes may also require insulation, trac-

ing, or both.

Heat Exchangers
Heat exchangers should have an area of

2 to 3 square leet per gallonlminute.

Pad Gas

Dry nitrogen is preferred; however, dry' oil-

f ree air supplied by an air compressor and

dryer mal,also be used. Eilher gas should
have a maximum dew Point oi -40"F
(-40"C). lt is very important that TDI tank

atmospheres be kept dry. lf wet air is al-

lowed to enter the tank, solid ureas will be

tormed. Over a period of time, a substantial

amount ol solids can accumulate.

Pressure Control
Valves (PCV)

Use a low-pressure regulator to controlthe
pressure in the isocyanate storage tank.

Temperature
Indicators (Tl)

The temperature of the product may be

accurately monitored with a dial-type ther-

mometer inserted in a suitable thermowell.
To achieve greater heat transfer for a more

accurate rellection o{ the temperature of

the contents, be sure the thermometer is

in drrect contact with the thermowell.

Level Indicators (LI)

A level indicator should be used to meas-

ure product level in the tank and to deter-

mine inventorY.
0



t't Strainers
Steel-cased, dual-line sirainers having

100-mesh siatniess steel rernforced lvtre

screen baskets are recommende0' Units

should also be equipped wrth block valves

which p':rmit one sioe to conttnue in oper-

ation whrle the other is being serviced' lt

is strongly recomrnended that all unioad-

ing and process lines be equipped with

either strainers or filter; e.g', use strainers

on the unloacing iines close to the tank

and filters on the process lines close to the

process.

Filters
Filters should be eouipped wlth elements
which are suitable to the product and the

desrred ilow rate. Twentv-micron, cotton-

wound elerhents with voile-covered steel

mesh cores are recommended.

Meters
Use suitably sized meters. Meters should

contain no aluminum or aluminum atloys

nor any synthetics other than Teflon fluoro-

carbon and Viton fluoroelastomer. Turbine

meters equipped with totalizers have

proved satisfactorY.

Valves
Cast steel, malieable rron. or 316 stainiess
steel '150 psig valves are suttable for tank

nozzles. Steel, malleable rron, or iron 125

psig valves may be used on lines. Also,

gate. bail, or plug valves may be used.
provided no rnternallubrrcation is required.
Valve packing, if required, should be non-
graphrted asbestos, asoeslos rmpreg-
nated with Teflon fluorocarbon fiber, or

braided Tef lon fluorocarbon flber. Also, balt
vaives should have seats of Teflon.

Gaskets
Gaskets of nongraphited asbestos. asbes-
tos impregnated with Teflon fluorocarbon,
or braided Teflon fluorocarbon fiber mav
be used. Sprral-wound Tef lon f illed gaskets

and Garlock Gylon' Blue have also provecl

satisf actory

'Trademark of Garlock lnc.
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Hoses
Hoses should be made of either Teflon

fluorocarbon or l'-'/tlon lluoroelastomer

Hoses lor permanenl and conltnuous serv-

ice should be made oi llexible seamless

melal, steel, or stainless steel.

Electrical
Explosion-proot wiring and eouipment

should be used in all areas where flam-

mable vapors or dusts are likly to be pres-

ent, Also, all eleclrical equipment should

be grounded.

Electrical work must conlorm to all appli-

cable codes and ordrnances. When order-

ing electrically operated equipment, be

sure to speciiy the type ol electrrcai service

available.

Foundations
Depending upon load and soil conditions,

reinlorced concrele pads, concrele rings.

reintorced concrete piers, or crushed

stone rings may be used' Vertical lank

bottoms should. be coateo and, if oul-o{-

doors, sealed lo the foundation with as-

phalt, Also, if ring loundations are used,

the centers should be lilled with com-

pacted oiled sand

Paint
All steel equipment used out-ol-doors
shoutd be carefully cleaned and coated

witn a suitable Primer.

Dual-service EquiPment
Equipment to be used fortwo or more prod-

ucts must be so designed that it can

be cjrained and blown cjry between prod-

ucts. Manifolds shoulci not be used'
lnstead, switch-hose and quick-coupler

connections should be made between

dual serrvice equipment and indlvidual
product lines.

Drains
All equrpment should be provided with

drarns anci. should be designed to drain

completely Prping shoulcj slope toward

lo!(, points equrpped wrlh dralns Tank

areas shoulcJ be diked. however' there

should be no open drains withrn the

diked area.

Ventilation
lndoor storage syslems should be housed

in a separate room equipped with exhausl

lans and intakes. This wili minimize vapor

accumulation in the event of a leak or spill'

Miscellaneous
r Waste control, disposal, and air pollution

conlrol measures should be carelully

considered. Proper systems and opera-

tional controls should be inslituted and

carefully maintarned.

o All equipment and facilities, as well as

lherr installation, should contorm to the

specilications and requirements of

appropriate {ederal, state, and local

codes and orciinances.

r All equipment and materials should be

compatible with the product to be han-

dled and should be instalted in strict

compliance with the manuf acturer's

recommenoations.

. All systems should be bonded and

grounded. Bcnding and grounding ca-

bles should be availabie at all loacjing

and unloading stations.

. All electrical equipment, such as motors,

switches, etc., as well as their instal-

lation and use, must conform to codes
estabtished by underwriters Labora-

tories (UL).

. Alltanks shoutd be equipped with a strip-
ping connection so that the tank may be

completely emptied for cleaning, in-

spection, or rePair.

. All liquid bulk storage systems should

be hydrostatically tested prior to lining,

lnsulation, or use.

r All systems, new or old, should be pro-

vided with adequate waste control and

disposal facilities, as well as sources of

air, water, steam, and electric power for

both systems operation and cleaning'

CAUTION

r Toxicology: Vtrtually ail cnemicals pos-

sess some degree of toxicity. Belore han-

dling a new chemical, lherelore, it is

essential that its loxicologrcal properties,

as well as any Potentra: hazards as-

sociated wilh its handling and use, be
thoroughly studred and understood.

Based upon this studir. appropriate
health and satety slandards should then
be established and maintained Be sure

lo obtain a copy of the current Material

Safety Data Sheet (MSDS)for the appro-
p rrale VORANATE T-80 Toluene Diisocya-

nate. Copies are available upon request

from anr, Dow sales olfice or f rom The

Dow Chemical ComPanY, Plastics

Group, 2040 Willard H, Dow Center,

Midland, Ml 48674.

e lsocyanate: Equipment containing cop-
per, zinc, or tin, or their alloys, lnctuding

brass, bronze, or galvanized malerials,

should nol be exposed to liquld isocya-

nate or its vapors. Also, do nol expose

either rubber or synthetlcs - except

Teflon lluorocarbon or Viton tluoroelas-

tomer - to isocyanate liquid or vapor'

. Silica gel charges: Silica gel charges in

tanks must be removed and the system

must be thoroughly cleaned, dried, and
purged with a dry pad gas priorto use'

t
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Equipment
Manufacturers
and Suppliers:
Bulk Handling

and Storage
Equipment



The following list is representative of manu-

facturers and suppliers o{ equipment who

may be used in the design and construc-

tion of systems lor bulk handlrng and

storage of VOBANATE T-80 Toluene Diiso-

cyu,lit*s. Speci{ic questions about the

sfiecifications or suitability ol any of the

products oflered by these lirms should be

addressed to the firm in question'' The Dow

Chemicai Comnpany neither endorses lhe

products of{ered nor guarantees their per-

formance. Heference to a company or

product by name does not imply approval

or recommendation by Dow o{ any product

to the exclusion of others that may be suit-

able for the inlended PurPose.

tThe names, addresses, ZIP codes, and tele-

phone numbers hsted here are accurate as ol

ine Oate of publicalion. For current inlormation,

consult Thomas Register, Standard & Poors,

or the Dun & Bradstreet Reference Baok of
Manufacturers.

Couplings'Quick
Dover C.otP., OPW Div.
277:f Park Avenue
New York, N.Y 10172
212-826-7160

EvedTite CouPling Co., lnc.
256 W. 54 st.
New York, NY 10019
212-265-1420

Drum Filling
Crandall Filling MachinerY, lnc.
P.0. Box 706jf
Buffalo, NY 14217

716-885-2228

Dryers
LectrodrYer Div.
(Aiax Magnethermic CorP.)
P.0. Box 2500
Bichmond, KY 40475
606-624-2091

Pall Pneumatic Products CorP.
2200 Northern Blvd.
East Hills, NY 11548
516-484-5400

Permea
11444 Lackland Fload
St, Louis, MO 63146
314-694-0158

Sentry Tank Accessories, lnc'
3800 N. Carnation Street
Franklin Park, lL 60131

312-671-1500

Filters
Commercial Filters Div'
(A Sohio ComPanY)
state Flte., 32 w.
P.0. Box 1300
Lebanon, lN 46052
317-482-3900

Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch PkY.

Meriden, CT 06450
203-238-8716

Filterite Brunswick CorP.
Technetics Div.
2033 GreensPring Dr.

Timonium, MD 21093
301-252-0800

Millipore CorP.
80 Ashby Road
Bedlord, MA 01730
617-275-9200

Ronningen-Petter Co.
(Div. Dover CorPoration)
P.0. Box 1887
Portage, Ml 49081
616-323-1313

Gaskets
Crane Packing Co.
6410 Oakton St.
Morton Grove, lL 60053
312-967-2400

Flexitallic Gasket Go.
P0. Box 848
151 Heller Pl.
Bellmawr, NJ 08031
609-931-2500

Garlock lnc.
Mechanical Packing Division
(Colt lndustries, lnc.)
1666 Division St.
Palmyre, NY 14522
315-597-4811

Manville
P0. Box 5108
Denver, CO 80217
1-800-243-8060

Gauges, Pressure
Ametek, lnc.
U.S. Gauge Div.
P.0. Box 152, DePt. TFI
Sellersville, PA 18960
215-257-6531

Dresser lnstrument Division
Dresser lndustries, lnc.
250 E. Main St.
Stratford, CT 06497
1-800-243-8160
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t Grease Lubricanls
(solvenf Fesistant)
Penreco
(A Pennzoil Division)
104 S. Main St.
Butler, PA 16001
412-283-5600

Heat Exchangers
ITT Standard
Heat Transler TechnologY
175 Standard Pky.
Buffalo, NY 14227
716-897-2800

Nooter Corp.
P.0, Box 451
St. Louis, MO 63166
314-621-6000

Patterson-Kelly Co.
(Div. Harsco Corp.)
Thomas & Muth Sts.
East Stroudsburg, PA 18301
717-421-7500

Smithco Engineering, lnc.
P.0. Box 571330
Tulsa, OK 74157
918,446-4406

Struthers Wells Corp.
1003-T Pennsylvania W.

P.0. Box I
Warren, P.A 16365
814-726-1000

Vilter Mfg. Corp.
2?17-T S. First St.
Milwaukee, Wl 53207
414-744-Afi1

Heaters
Crane Company
(Cocrane Environental

Systems Div.)
P.0. Box 191

King of Prussia, PA 19406
215-265-5050

:

Hose l

fineht)
Aeroquip, U.S. lndustrial GrouP
300 S. East Ave.
Jackson, Ml 49203
517-787-8121

Federat Hose Manufacturing CorP.
P.0. Drawer 480
Painesville, OH 44077
216-352-8927 or 1 -800-346'4673

Flexonics, lnc.
300-T E. Devon Ave.
Bartlett, lL 60103
312-837-1811

Penflex lnc.
271 Lancaster Ave.
Frazer, PA 19355
215-644-7400 or 1 -800-232-3539

Universal Metal Hose Co.
2135 S. Kedzie Ave.
Chicago, lL 60623
312-277-,0700

Hose
(synthetic)
Goodall Bubber Co.
P.0. Box 8237+
Trenton, NJ 08650
609-587-4000 or 1 -800-524-2650

The Goodyear Tire & Rubber Co-
lndustrial Products Div.

P.0. Box 52-T
Akron, OH 44309
216-796-2244

R, M. Engineered Products
P.0. Box 5205
North Charleston, SC 29406
803-744-6261

Uniroyal, lnc,
Product lnformation Center
World Headquarters
Middleburg, CT 06749
203-573-3717

Hose Heels
Hannay, Clifford B. & Son, lnc.
700 E. Main St.
Westerlo, NY 12193
518-797-3791 or 1-800-982-0030

lnsulation
The Dow Chemical Company
Plastics Group
2040 Willard H. Dow Center
Midland, MI 48674
517-636-1000

Pittsburgh Corning Corp.
800 Presque lsle Dr.

Pittsburgh, PA 15239
412-327-6100

Joints
(See "SWIVEL JOINTS")

Level lndicators
Emerson Electric Co.
8000-T. W. Florissant Avenue
St. Louis, MO 63136
314-533-2000

Level Indicators
(Magnetic)
Midland Mfg. Corp.
7733jT Gross Point Fld.
Skokie, lL 60076
312-677-0333

VOfrANATETsO
Safe Handling and Storage



Level Switches
Magnetrol lnternational
5300 Betmont Rd-_

Downers Grove, lL 60515
312-969-4000

National Sonics
(Biv. of Xertex Corp.)
250-T Marcus Blvd.
Hauppauge, NY 11787

516-273-6600

Linings
Ameron, lnc.
(Ameron Protective Coatings Div.)
4700-T Flamona Blvd.
P.0. Box 3000
Monterey Park, CA 91754
213-268-4111

Eisonlte Co., lnc.
2248+ Military Hd.
Tonawanda, NY 14150

716-693-6130

Heresite-Saekaphen, lnc.
822 S. 14th st"
Manitowoc, Wl 54220
414-684-6546 1

Sigma Coatings, lnc.
P.0: Box 826, DePt. TR
Harvey, LA 70059
504-347-4321

Wisconsin Protective Coating Corp.
614 Elizabeth St.
Green Bay, Wl 54305
414-437-6561

Meters
Brooks lnstrument Div.
(Emersbn Electric Co.)
407 W Vind St.
Hatfield, PA 19440
215-362-3500

The Foxboro Company
86 Neponset Ave.
Foxbor, MA 02035
617-543-8750

Halliburton Services
(Div. Halliburton Company)
Drawer 1431

Duncan, OK 73536
405-251-3760

Liquid Controls Corp.
Dept. TFI-31
Wacker Park
N. Chicago, lL 60064
312-689-2400

Rockwell lnternational Corp.
(Measurement & Flow Control Div.)
411 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000

Smith Meter Div.
(Geosource, lnc.)
Dept. T
P.0. Box 10428
Erie, PA 16514
814-899-0661

Moisture Detectors
Beckman lnstruments, lnc.
2500-T Harbor Blvd.
Fullerton, CA 92634
714-871-4848

E.l, du Pont de Ne.mours & Co., tnc"
Analytical lnstruments Div.
3411 Silverside Fld.
Concord Plaza
Quillen Building
Wilmington, DE 19810
302-7a2-5500

, Teledyne Analytical lnstruments ' '
:

16830 Chestnut Dr.

Pumps
(Canned)
Crane Company
(Chempump Div.)
175 Titus Ave.
Warrington, PA 18976
215-343-6000

Pumps
(Centrifugal)
Allis-Chalmers Pump, lnc.
P.0. Box 512
Milwaukee, Wl 53201
414-475-20CIo

The Duriron Company, lnc.
N. Findlay & Thsrnas Sts.
Daylon, OH 45401
s13-226-4000

Goulds Pumps, lnc.
240 Fall St.
Seneca Falls, NY 13148
31s-568-2811

lngersoll-Rand
(Pump Group)
1200 West Belt Drive North
Houston, TX 77043
713-467-22?1

Pumps
(Magnetic Drive)
Bullen Pump & Equipment, lnc.
P.0. Box 770845
Houston, TX77215
713-493-4840

The Kontro Co., lnc.
450 W River St.
Orange, MA 01360
617-544-2536

e
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,"t Refrigeration Units
Carrier Corp.
P.0. Box 4808
Syracuse, NY 13221
315-432-Eooo

Dunham-Bush, lnc'
178 South St.
West Hartlord, CT 06110
203-249-8671

Ronningen-Petter
(Div. Dover Corp.)
P.0. Box 1887
Portage, Ml 49081
616-323-1313

Vilter Mfg. Corp.
2217:l S. First St.
Milwaukee, Wl 53207
414-744-0111

Pumps
(Pas'itive DisPlacement)
Blackmer PumP
(Dlv. Dover CorP.) _ ...
ieog Century Ave., S.W.

Grand RaPids, MI 49509
6"16-241-1611

Nichols/Zenith
(Dlv. of Parker Hannifin CorP.)
P.0. Box 71-T . -
Waltham, MA 02254
617-894-0650

Boper Pump Co.
P.0. Box 269
Commerce, GA 30529
404-335-5551

Viking Pump - Houdaille, lnc.
George & Wyth Sts.
Cedar Falls, lA 50613
319-266-1741

Waukesha Division
(Abex Corp.)
5510 Lincoln Ave.
Waukesha, Wl 53186
414-542-0741

Safety EQuiPment

American OPticat CorP.
(Salety Products Div.)
14 Mechanic St.
Southbridge, MA 01550

617-765-9711

Bausch & Lomb lnc'
P.0. Box 450
Rocheste[ NY 14692
716-338-6000 .. -

E. D. Bullard Co.
2682 BridgewaY
Sausalito, CA 94965
415-332-0410

Mine SafetY APPliances Co.
P.0. Box 426
Pittsburgh, PA 15230
1-800-672-2222

Strainers
Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch PkY.

Meriden, CT 06450
203-237-5541 or 1-800'243-6894

Dover CorP., OPW Div.

TTTI Park Ave.
New York, NY 10172

212-826-7160

Swivel Joints
FMC CorPoration
Fluid Control OPeration
1803 Gears Ftd.
Houston, TX T1067
713-591-4000

LTV EnergY Products Co.
P0. Box 461388
Garland, TX
214-276-5151

Synthetics
E.l. du Pont de Nemours & Co., lnc'
1007-T Market St.
Wilmington, DE 19898

302-774-2421

Tanks-

Butfalo Tank CorP.
P.0. Box 2755-T
Baltimore, MD 21225
1-800-368-2105

.:"

lape
E.l. du Pont de Nemours & Co., lnc.
1007 Market St.
Wilmington, DE 19898
302-774-2421

Thermometers
(Note; Most manutacturers of thermom-
efers also supplY thermowells.)

Palmer lnstruments, lnc.
3131 Wasson Rd.
Cincinnati, OH 45209
513-871-7800

Princo Instruments, lnc.
1020jf lndustrial Highway
Southampton, PA 18966
215-355-1500

Valves

(Valve Div.)
800 E. Third Ave.
King of Prussia, PA 19406
215-962-0366

Jamesbury CorP.
640 Lincoln St.
Worceste[ MA 01605
1-800-243-8160

KTM lndustries lnc.
16610-T Barker SPrings Rd.
Houston, TX 77084
713-492-8800

The Lunkenheimer Co.
Beekman St. at WaverlY Ave.
Cincinnati, OH 45214
513-921-3400

Rockwell lnternational CorP.
401 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000

VORANATE T-80
Safe Handling and Storage



Vatves
(Control)
Fisher Controls lnternational, lnc'

205jI S. Center St.

Marshalltown, lA 50158

515-754-3011

Masoneilan Div.
(McGraw'Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-s741

Valves
(Retief / t/ents)
Crosby Valve & Gage Co.

43 Kendrick St.
Wrentham, MA 02093
617-384-3121

Emerson Electric Co.

8000 W. Florissant Ave.

St. Louis, MO 63136

314-553-2000

Oceco Division
(Pettibone CorP.)
4700jf W. Divisibn St.

Chicago, lL 60651

312-772-9300

The Protectoseal Co'
227 Foster Ave.
Bensenville, lL 60106
312-595-0800

Sentry Tank Accessories, lnc'
3800 N. Carnation St.

Franklin, lL 60131

312-671-1500

Vapor Detectors
GMD Systems lnc'
Old Route 519
Hendersonvitle, PA 15339
412-746-3600

MDA Scientific. lnc.
405 BarclaY Blvd.
Lrncolnshire, lL 60069
1-800-323-2000
(lllinois: 312-634-2800)

National Draeger' lnc.
P.0. Box 120
Pittsburgh, PA 15230
412-787-8383

e
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Equipment
Manufacturers
and Suppliers:

Respiratory
Protective

Equipment



The following list of manulacturers and

suppliers' of NIOSH-approved respiratory
protectrve equipment was obtained from
the National lnstilute - {or Occupalional
Salety and Health, Morgantown, WV

26505. Ouestions about the specilicalions
or suitability of any of the products offered
by these firms should be addressed to the

f irm in question. The Dow Chemical
Company neither endorses the products
offered nor guarantees their perlormance.

Relerence to a company or product by
name does not imply approval or recom-
mendatiorr by Dow ol any product to the

exclusion ol others that may be suitable
for the intended purpose.

'The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as ol
the date ol publication. For currenl inlormalion,
consutt Thomas Register, Standard & Poor's,

or the Dun & Bradslreet Reference Book of
Manufaclurers.

Ace Enterprises
820-T N.W 144th St.
Miami, FL 33168
305-685-8784

American OPtical CorP.
Safety Products Division
14 Mechanic St.
Southbridge. MA 01550
617-765-9711

Andersen Manufacturing Co., lnc.
P.O. Box 318
Furlong, PA 18925
215-794-8121

Binks Manufacturing Co.
9201 W. Belmont Ave.
Franklin Park, lL 60131

312-671-3000

BioMarine lndustries, lnc,
45 Great Valley Center
Malvern, PA 19355
215-647-7204

Bowen Tools, lnc.
2400jf Crockett St.
P.O. Box 3186
Houston, TX 77253
713-869-6711

Browning Ferris lndustries, lnc'
14701-T St. Marys Lane
PO. Box 3151

Houston, TX77253
713-870-8100

E. D. Bullard Co.

Sausalito, CA 94965
415-332-0410

Cesco Safety Products
(Parmelee lndustries, lnc')
1535 Walnut St.
P.O. Box 1237
Kansas City, MO 64141
816-842-8500

Clemco lndustries
1657 Hollins Fld.

Burlingame, CA 94010
415-570-6000

Clemtex, lnc.
248 McGarthy Dr.
Houston, TX 7a029
713-672-8251

Defense Apparel
247-T Addison Fld.

Windso( CT 06095
203-522-1957

The DeVilbiss Company
P.O. Box 913-T
Toledo, OH 43692
1 -800-628-1200, ext. 735

A. E. Draegerwerk
2400 Lubeck 1

Postlach 1339
Moislinger Allee 53/55
West Germany

Eastern Salety Eguipment Co., lne.
59-20-T 56th Ave.
Maspeth, NY 11378
718-894-7900

Empire Abrasive Eguipment CorP.
2101 W. Cabot Blvd.
Langhorne, PA 19047
215-752-8800

Encon Manufacturing Co.
P,O. Box 3826-TH
Houston, TX 77253
713-462-4723, ExL 127

The Fibre fvletal Products Co.
Brinton Lake Ftd. & Rte. 1

Concordville, PA 19331 r

215-459-5300

Glendale Optical Co., lnc.
130 Crossways Park Dr.

Woodbury, NY 11797
516-921-5800

Globe Safety Equipment, lnc.
125 Sunrise Place
P.O. Box 7248
Dayton, OH 45407
513-224-7468

HSC Corp.
107 E. Alexander St.
Buchanan, MI 49107
616-695-9663

Kelco Sales & Engineering Co,
Front St. & Paddison Ave.
Norwalk, CA 90650
213-868-9861

Key Houston, lnc.
13911 Atlantic Blvd.
Jacksonville, FL 32225
904-241-4191

Lear Siegler, lnc.
714 N. Brookhurst St.
Anaheim, CA 92803
714-774-1010

40
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l Mine SafetY APPliances Co.

P.O. Box 426
Pittsburgh, PA 15230

1-800-672 -?222

Mohawk lndustrial SUPPIY Co'
P.O. Box 945

203-ffi3-5107

National Draegel lnc. -

P.O. Box 120 -

Pittsburgh, PA 15230 -': '

Norton Gonsumer Products
(A Div. of Siebe North, lnc.)
P.O. Box 7500
16624 Edwards Ftoad
Cerritos, CA 90701
213-926-0545 or 1-800'421'3841

Pauli & Gritfin Co.
907 Cotting Lane
Vacaville, CA 96588
707-447-7000

Pulmosan SaletY EquiPment CorP.
30-48-T Linden Place
Flushing, NY 11354
718-939-3200

Eobertshaw Controls Co.
P.O. Box 26544
Richmond, VA 23261
804-281-0700

Safe-Tex Manufacturing Co'
15 Brandon
Toronto, Ontario, Canada
416-534-4223

Safety and Supply Co.
5510 East Marginal WaY
South Seattle, WA 98134
206-762-8500

Schmidt Manufacturing, lnc.
P.O. Box 37
11927 S. Highway 6
Houston, TX 74053
713-#14-0581

Scott Aviation
(A Div. of A-T-O lnc.)
2225 Erie St.
Lancaster, NY 14086
716-683-5100

Sellstrom Mfg. Co.
P.O. Box 355
Palatine, lL 60078
312-358-2000

Siebe Gorman Holdings Ltd- i

Neptune Woifs Davis Bd. 'I

Chessington SurreY, England KT9

Standard SaletY EquiPment Co.
P.O. Box 188

Stewart-Warner CorP.
1826 W. DiverseY Plflff11'.

312-883-6000 
-

3M CompanY
3M Center
St. Paul, MN 55144
612-733-1110

Titan Abrasive SYstems, lnc.
P.O. Box 318-T
Furlong, PA 18925 ' '

215-794-5661

United States SafetY Service Co.
1535 Walnut St.
P.O. Box 1237
Kansas City, MO 64141

816-842-8500

Willson SaletY Products
Div. of WGM SaletY CorP.
P.O. Box 622, DePt. T
Fleading, PA 19603
215-376-6161

VORANATEFSO
Safe Handling and Storage
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References

Lilerature published by the following

organizations:

American Conlerence of
Governmental lndustrial Hygienists
6500 GlenwaY Avenue, Building D-7

Cincinnati, OH 4521'l

513-661-7881

lnternational lsocyanate lnstitute, lnc.
119 Cherry Hill Boad
Parsippany, NJ 07054
201-263-7517

National lnstitute for Occupational
Safety and Health
944 Chestnut Ridge Fload

Morgantown, WV 26505
304-291-41?6

Occupational SafetY and Health
Administration
Department of Labor
200 Constitution Avenue N.W
Washinqton, DC 20210
202-s25-e3611

The Society olthe Plastics lndustry, lnc.
350 Lexington Ave.
New York, NY 10017
212-573-9400
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Product StewardshiP

The Dow Chemical Company has a funda-

rnental concern tor all who make, distri-
bute, and use its products, and for the

environment in which we live. This concern
is the basis for our Product Stewardship
philosophy, by which we assess the health

and environmental information on our prod-

ucts and then take appropriate steps to
protect employee and public health and

the environment. Our Product Stewardship
prcgram rests with each and every indi-
vidual involved with Dow products - from

the initialconcept and research to tne man-

ufacture, sale, ciistribution, use, anci dis-
posal of each product.

Customer Notice

The Dow Chemlcal Company strongly en-

courages its customers to review both their
manufacturing processes and their appli-
cation of Dow products from the standpoint
ol human health and environmenlal quality'

To help ensure that Dow prociucts are not

used in ways for which they were not in-

tended or tested. Dow personnel are pre-
pared to assist customers in dealing with
both ecological and product safety consid-
erations. Your Dow representative can ar-

range the proper contacts.

I



CHEMTHEG

FOH CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or_Accident

CALL CHEMTREC
DAY OH NIGHT

{'800-424-9300
Toll-free in the continental U'S.

*Add long'distance access number if required

483-7616 in District of Columbia

For calls originating outside the

Continental U.S. : 202-483-7616

- Washington, DC, Collect
ALL CALLS AHE RECORDED

G[,IA

@ffi
olB?rtl!lJTloI\r EMESTOEI{CY

EEElrc'l{'E 3Y'37EM

DISTRIBUTION EMEHGENC]ES
AND CHEMICAL EMERGENCIES

INVOLVING
EXPOSURES, LEAKS OH SPILLS

Call: 517-636-4400 (Midland, Ml)
409-238-21 1 2 (FreePort, TX)



These condensed "Unloading Procedures"are
included here for the convenience of "in-the-

tield" unloading personnel. For additional infor-
mation, see Part Two oi this bulletin.
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V$RANATE T-80 Toluene Diisocyanates

t Unloading Procedures
Tank Cars Unloading Procedures
VOHANATE* T-80 Toluene Diisocyanates are classif ied as

hazardous materiais under the Departrnent of Transporta-

tlon's ,,Hazardous Material Regulations." The unloading

of tank trUCkS, therefore, must be dOne in strrct accord-

ance with those regulations. some, but not all, of those

regutations are described below.

VOHANATE T-80 Toluene Diisocyanates are shrpped in

insulated, baked-phenolic-lined tank cars, equipped with

external heating coris and a safety vaive set ior 75 psi,

Tank cars from The Dow Clemical Company may be un-

loaded only from the top, The same general unioading

Tank Car

- Gauging Device

- 
3/4'tThermowell

- 75# SafetyValve

- 2"Top Unloading Valve

- 2"VentValve

-'t/+u SampleValve

- 2"ToP UnloadingValve

- 2" Steam CoilOutlet

- zil Steam Coil lnlet

- Safety Platform

procedures used for tank trucks nra'/ be useC for tank

cars. The lollowing steps are exceptions to the tank truck

unloading procedure.

CAUTION: Onty properly trained and equipped personnel

are permitted to unload tank cars. Operators shculd wear

an approved respiratory protective device and protective

clothing, footwear, and gloves. For a Cetailed discussion

of health hazards and safe handling orocedures. see the

Dow bulletrn, Safe Handting and Starage ol VCfrANATE

T-80 Totuene Diisocyanales (Form No. 109-561-28E)

A
B
c
D
E
F

L7

H

I

J

3t

Note: On some 17,000-gallon DOWX

series cars there is a variation in lhe
dome valving configuration. The dia'
gram shows the normal configuration'
However, in some cars the Positions
of A (the gauging device) and C (the

75# satety vaive) are reversed.

O 1982, 1988. The Dow Chemicai Company
All rights reserved

l.,lOTlCE Dow oelreves the rnformation and recornrnendatrons nerern to ce accurate ano ret:acre as ol Fooruary 1988 Holvever' sirlce any asErsiarce
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Read and follow carefulil' each of tne safety recom'
menoations and precautions lrsteci below:

I la.ri Cefi l( I.r: tlr,ii,.:)a-r:.j S,ri_ruilj ltA\iL' lne Uia\€ri- Si"

aIi:l litf i^,'lltgr: ;l'l:,1.r'.i''-t 'a';l SltJt;,C l-re ptCttelli'i: t)\

a [:era!' lr:ali ] irl i-i:: 5i: 'lt:ei lronrll']''i ce: be s''lrt

1i a:teC!' e S':'::i 'll:,': l::"1{ fIJi' l:r l'l:liCal€ lllS: lfl{

Oe[2]' lS ln DCS.i:iC"

'1 Ue f il\, lna: lrl6 f)'r-t;.re ' :ar l:- [re ;n! 11rri.-']fl;''j Cart:'lrrl:i'

Checli lfle Car rri.Irnl-'F' ;:rarnsl lht- lrrii C,i laolng ol oill€l

aE,Dt'CpIlalP cSStllrti'- Ar:=l SamL.ir- itl€' co:-litlill lal 5

be sure thal tnr r-rialf r't, i: r'i3eec i, \/'l)fiAl'iATi l-El;

Tcl ueni l)i i sai:\:ar r-i3i'j

chech the temr-,erairjr+ o{ tire i0nl'. car ff| ren'lor'lnc

169 ,.,i-lnCh Cai:: lrolx ,lIe lnei.mou,eil (El arC lnSerllng

a Inernronreler approxtmalei)' 24 lnches ioI i5-2i)
minuies. The temperaiure o'i the contents musi tre
aD.Jve 60"F (1e'Cl \'.'ltel lne cel is unioacec SncuiJ

heatrng be I-r€c*S,s3r'i rerTlcve lhe cc\/er from ine

magnetic ga,J?: (A.)anJ raise ihe gauge :'l j to enlage
the magnet on ihe itcai. lr/ronttor lhe ouia?e Io assure

tnai elipanslor cces nci iil: the car "ttquid iuli' atrcl

cause li 10 ' crlessur? reitei'e lnrou!n tlle saielY t'alt'e,

The r;ressure on ine lank ca!' srla)Lrlo L're careiuiii'n-tot-t-

itOreo cjuri,rg l'r:aiirrl !6 rrcl aiiovr pressLlre lt) go

beycrd 30 csiE AIsl drlr ntlrccen is recomnlended

fcr oaioing.

Conneci ihe u'rtcacrr! lrnt (whicir slrould [re clean

or),. and preieraoi'v mace ol flexibie meial o;' eitirer

Teficn' irucrccarncn oi Vttonl ttucroetastonrer hose

'TraCemarxS ano pr.oducts Oi i.l Ou Ponl Oe lrtemours Co.. lnC

rr,,hrCh can saleli, u,iihSIanO unlCaOrng presSureS) 'lC,

rf ri- L,rrl;cclc'l! vetve (G o: Dt anc ll-re pad gas lrne to

lt'r( \,en: var\/e or pressure c0nneclror-r (E) Ali TDt tant'l

caft, ere ecutppeg s,,'1lt-r 2-tnch re mcvaDle pluos on tl-re

untcaotrrg \'aives ard 1-tnch plugs on tne venl valves

Atsc. n'irite tne salet\,,valve on Ine car rs set at 75 pstg.

[jac lal pressurE sfroulcj oe regulateo so a1 nol Io

tr>:ceecj;l[t csrc Stcrage tan1.l presstlre should De care-
'lulit c:oriroirerJ alc nlonltoreo ourino tne unloadrng

C[)e IflltCl i

Atter tnr la.ll' car rs empiV unloacjrng ltnes should be

IlJr,,,i; c]ear oi iio,-r;c and Dlockeo rn befcre belng drs'

cf,i'ti-iiCI?i: (ii;:: Apprc'"ec resplraior)' prolectlve

etlurpmeni snculd be worn l"'hen cjisconnecting lines')

Felurn all valves and connectrons to their original

coniliion.

Beiore releasrng, Dad the tank car witFi 10-40 DSig of

rlnrogerr D:sciai' DOT aprproved "RESIDUE" placards

anC release Ine caI lor reiurn lo Dor.t'.

Unloaciing musi be clcselv moniored partrcularly if lhere
is no aulonralrc "cutotl' rn the unloaolng line. For example,

ii gas iiow is aliowed to continue alter unloacjing, the gas

flowrng rnlo the slorage tanll could rapidly increase lnter-
nai DressLrre Tnis could cause serious slruclural oamage
10 the stora-0e Vessei
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VORANATE T-80 Toluene Diisocyanates

I unloading Frocedures
Tank Trucks Unloading Procedures
VOFANATE'' T-80 Toiuene Drss;r,unares are ciassrirecr as
ttazardous nlatenals unce i lhe Derranmenl of TransLrorta-
Iron's ''HazarooLrs Materral Fec.rtattons " The unloaorng
of tank lrucks. ffrerelore musi be done rrr strrci accoro.
ance with those reoutatrons. Scme, bul noi ali, of thcse
regulations are cjescrrDec bercrir.

VOHANATE T-B0 Totue:.is Dirsccvanales are shippeci in
pressurized anc rnsuiated sta;nless steel tank Irucl"is
equipped for ooliom unloadrn^ only. frcv',.reccrimelcl

A
B
c
D
E
F

t
H
I

J

* 3/'4il Steam lnlet

- 35# Safety Valve and Pressure Gauge

- Manhoie

- 
3/4t Dry air/Nitrogen Connection

- 3" Unloading Connection

- 
llz)tSampleValve

- Steam Outtet

- Air Dryer

- 24 Loading Line

- l"lgpt Lrne

Iha Orr[ Di)l SI_;tlrf i]Ei,Cr, I,rlSf,j Or SC;' lalr truCr,s ciusec CALJTlSl.; .i,rrrry prcpei.ty lrainec a1C eql:ppec pe,_
$(rr'|r1gi Hre perrTrrlleC IO UniOaO iant. lr.JCkS CgeraifrS
sirc,,uici wear an approveC resptraior)/ proleCirve oevtce
anc rrrotecli\/e ciotlril-rg roolwear. a,lc clcves Fo:. a o*_
tarled dtscussrorr Of neailn ha:arCs anc Safe handiinc
Drocedures. see Ihe Dovr burretrn sale Hanctinc anc *ai-
agte c! lcfrA^rAif T-[;c Totuene Diistc.r,anates-(Forrr; ric
109-56r -?Be\

Tank Truck Trailer

I
I
I

aE'1962, 1988. Tne Dor., Cnemrcal Co:-npani
Aii ngnts reservei

NoTICE; Dow beheves the lnlormatron anc recommencjaltons herein Io be accurate and relreDlE as ol Februar_v 193s Howeve :. srnce anv essrstance
lurnistred by.Dow v/rlh reterence to the prooer use and drsDcsai of its pr.oducts is provideC v".iinoul charge. and srnce use concjrlrons ano ojsDcsai ere
noi wlthin lts conirol. Dow assumes nc cllrcation oi iiaDilrh' io' such ass,siance ano ooes n;: ouaraniee resutts lrc:"n use oi such procucis or oine-
iniormation hereln: no warranly, exoress or rmpired. rs given nor rs iieeoom lroni ani, palenl owned Dy Dov,, o. olners tc De rnig:re j lnrcrmat.on ne:e,r
concernlng laws and reculallons rs based on U.S federal lervs and regulatrons excepi where sgecrfig rererence rs made to lq5se ol o:le' lu':sd:=t:cr3Since use conditions arrcj governmenlai recuiatrons may drtte:'lron'l one iocatron tc anolner ano ma.,,chance with lrmE ii:s tre 3uyers rssr3as.:.,,:.Ic osterrnrnev/hether Dcr.. s o:'csucts are a-oorsp'i316 ior Buvers rsr anjrr, ais"ie Srvsisi-c,,,cecJanJisocsi, p-raj,,ieJi,-e-,i. ccrrp,,rrice vj.^
all la'^'s. regulatrcns otcjrnances. anc otne'gcvernrneniai eneclmenis aDpticaDte rn tne lurrsorctton(sJ navrnS auincnii cvs. ins Buve.s c.DeiElrons

THE DOW CHEMICAL COMPANY r PLASTICS GHOUP r MIDLAND, Ml 48674

Form Nc. 109-s61A-zffi.lyg
Lrt/tr, AJA,

Printed in U.S.A. *Traciemark of Tne Dow Chemrcal Company



Fead and lollow caretully each of the safety recom-
mendations and precautions listed below:

1. Before a:iemptin: 13 use Ii')e lcirovr,rrg oroceCure
Operators snOu;O D(r ll'rCr'-rugtrv ia.niliar vrlih the
pcler'l tz. fte,l1tas clsscciai€ij v*iii, liie rrandirnc anc
SlCTA:IE U TD:

2 posrf,on 1ne lraire' as ievei as possrDie and blccl.:
lhe wheeis

10a

The sampie to be analvzeo mav now be cjrau,'l'' olf

ilto anothe: clean. 0r\J co:liSrne:'oi v,'hate\'er s,re ls

necessar\' {or testing WAHNING: Dc nil brealhe
vapoi's. vfES' p'oper p'cie3lri,g equ,iirneil v,'i-le'ie v'f '

tl-rere is err D';ss:C:i:l',' o'l 33i.ia3l v,';'ll 'sI)lvz'3ii
irouio o!' vaDc's

li me conlents ate tc\ D€ untcaof,J Dr frJlof ces
pressure eicne tne sic'a?e i6ri: sl-rouic DE iiti3;
v*,ith a venl SCrubbe:' jn:S v,,rii prevei', 1'3p3'1r irlrirr

being venteC 1'rn {ire airrssD:leie oullng u:tr3a3r'ii
(CAUTICl.l: Do not excsec 25 nsrg purge gas p'es-
SUre to un:oad llle lanr, Il'uci,. t V"ner in? ia'ti' lrulr,
is empty, 1ne Dressure gaiJge v,,tii si'r(.rv, a C:oi. tt,
pressure. ciose lne valve a'i llle sioraiJE tar'ti- ccnne:-
lion ilrst Tnen crose tFr€, lruci.. u:lrcacrnc |ai\/e

l{ the conir']Is a,'e lc b: r;-'jej€:j 5_, ;'",,'),i , ! l',.;.:

a vapor line connecttng lne slorage teni. veni ti 1!-i.

tanK truck should be instalied (cioseC iocp) or ei ltv,,-

pressure. replenrshable gas pao nrusl lie ptaier: o:-

the tank truck ll a oas pad is useci. insiali a veni

scrubber on the storage tani'l veni Thest tfie:lu-
tions will nci onlt' preve.t'l tsocvanair' viii-rr-rrs irorri
being venleo to the al,'ncsDhere. bul wili prevenl a

vacuum irom being pulleo on the lank truch ouilnQ
unloadrng. (CAUTICI!: Dc nci uss a ciosec lcci-,

svstem unless the dead air space in tne siora?E'

tank is free oi moisture: i.E -40'F (*.iO'Cr oe$
pcrnt Alsc connection hoses shruld be purge j 

"^",11r
ory air or ntirogen beiore noDKuD.) Wnen tne traiier
is empty, airov,'the unicaitnc hose to venl cov,'T-: l3
tne slorage tani(. Be sure ic clcse tne vaivE ai ir,?
Sioi'age tarl.t colneCltol ilrsl Then ciose 1[re izr]f.
truck unlcaoing vaii,e.

Shut ofl the Durge gas Io ihe tank truck Ciose tne
tanr' truck DUrgE gas vaive alc oisconrreci il'= l-:J' j=
gas line. lf a clcseo looc svstefn was usec in c3:,-

iuncllon wiii: pui'i"ti unioacinc CicSE iirE iari: r'';lr
connection valve and tne tank venl vaive. Tnen irs-
connect the hcse connecling tne tn'o. Alr ccrnecl;i:
hcses shoulci non, be cieanec. orieo. anc caL-ilei
ior storage.

CAUTION: Unloadino musi be ciosery monttorec Danrcu'
larlyi il there is no automaiic "curofl'' rn tlre unicacrrg iin;
For exarnpie. il gas {lov,'is allowec to continue atter unlcac-
ing, the gas flowing into the storage iank coulo rapiclii,

increase internai pressure. This coulc cause serious siruc-
turai damage to the storage vessel.

The tank truck shouio nol be cieanei by tne cuslome:.
nor shouici the manv"a'r' be opened tor inspection. Tne

cleanrng and insoection of the tank truck shouio be han-

dled bv tt'ie shipcer under careiullv controlieo conciitions.
oesignec to saieguarc Derscnnei aro eirulpmenl WAFIN -

ING: l-,rnoer no curcu,'nsiances snoutd personnei enier
an\l "e*pt}," tank trucir.

t

3 Caref uli;. checl, 1Ili, sicraue iallh tnic v,/htcn tl're corr-
tents of lrre 'lrr:lk are to be unioaced to be cefiatn

tnat rt conialns tht' rntended VORAT'IATE T-80 Tcluene

Diisocyanate product and nol son-le othet cirenrtcal
or ccrnpcund Alsc check ttre gaule on llle slorage
tank to be sure tha: lnere is suff tcteni rocfft io recerve

the enlrre conlenis, of ine tank tri,:i. 10b)

4. Check a!i ''producl idenlilcalior^i" or' "bulk" tags
(usuatly attached to producl outlels valves. or seals)
to be certain that the produc't berng unloaded is,

in lact, the intended VORANATE T-80 Toluene

Diisocyanate.

5. Check the tempei'ature ol the contents. The temper-

alure musi be aDove 60"F (16"C) wnen the trailer is
unloadec

6. ll heating ri reourrei. attach a 25 psi sieam supplv
to lne heatrng coii inlet ccnneclron. For beiter control
o{ ine hca'irne Drccess usE a stearr pressure of 15

psi. Atiach a siean, trap. ciesioned for the steam
Dressu:'e availabte to the heatrni coii ou'iie'i connec-
tion. lnternai coils are nci acvised because of severe
etfecis cjue to pcssicte vraier cci:aminalion of the
proOuci. Aiiov', tne ccnients ic v,'arm untii the temper'
ature is at leasl 6B"F (20'C). \A1nen the temperature
reaches 58=F (2C"C). turn oi; tne sieam anc drscon-
nect the iines. To prevent the heating coils f rom f reez-
rno oulng colO v''eatner', bE sure Ic oraln thenr or
"blon'thenn out." CAUTION: Carefuiiy watch the ther-
morneier 5u:'ing heaiing. Do nol aliolt,the iempera-
ture to rise above 104'F (40'C).

7. Attach tne unloadinc iine. The lrne shouiC be ciean.
0ry. ano c;'eieraDii, macje of flexiore meial or either
Tefton' f!ucrocarDo;i oi' Vitonl fiuoroelaslomer hose
whicn can safely withstand unloading pressures.

8. Connect tne dry purge gas (preferably nitrogen) ilne

to the tanP, truck. Tnis iine should have a pressure
gauge, a sa{ety vaive set at 30 psi3 ancj a pressure
regulato:'set at 25 psig.

9. Dravr oti a sampie oi the conlents {or analysis A

sample oi the contents ma,v be obtained by connect-
inc stainless steel tuninc tc the sarncte conneciior
Fiusri tne sarrpie connection by cirawtnc cif at ieast

one gallon of procuct into a clean. ciry container.

*Traoemarks anc products o'i f .1. ou Pont oe Nemours Co.. lnc
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DOW CHEMICAL U,S,A,
An Operating Unit of The Dow Chemical Company

PLASTICS GFIOUP
URETHANES DEPARTMENT
2O4O WILI-ARD H. DOW CENTER
MIDLAND, MICHIGAN 48674

Malor lfurethane.s Sales )ffices of Dow Chemical U.S.A,

ATLANTA Suite 2005, 20 Perlmeter Center East, Atlanta, GA 30346 I
(/on AL, AR, FL, GA, KY (western),-MS, NC, TN, VA)

CHICAG0 Siite g00, 10 Gould'Center,2840 Golf Road, Flolling Meadows, lL 60008 I
(fon lL, lN, MN, MO (eastern), ND, SD' Wl)-

(fan all states - carpet business only)
nrinOtr Suiter 41S, Travelers Tower, 26555 Evergreen Fload, Southfield, Ml 48076 r

(for: KY (eastern), Ml, OH, PA (weslern), WV)
HOUSTON 

'.. pO. Box'4269; 400 West Belt South, Houston, TX 77210 o

(for: CO, lA, KS, LA, MO (western), NE, MN, OK, TX, WY)

IOS 4TCELES 17870 iastleton St., P.O. Box 881, City o{ lndustry, CA 91747 t
(for: AK, AZ, CA, Hl, lD, MT, NV OFI' UT, WA) 

-

(/or: CT, DE, MA, MD, ME, NH, NJ, NY PA (eastern), Fll, VT)

404-394-4141

312-228-2700

4A4-277-1133

313-358-1300

713-978-3700

818-810-8050

609-234-0400

-
-.

For product and technical literature

CuNIACI INQUIFIY & DTSTHIBUTION SEFIVICES
Saginaw Ro.U etOg.,fhe Dow Chemical Company, Midland, M148640 r 1'800-258-CHEM 8a.m''5p'm'E.S.T.

For informatian on products, apptications, prices, ordering, billing, and delivery '

Cantaci UFIETHANES CUSTOMEFI SEFIVICE CENTEH
400Wesigeit 5ou1n, P.O. Box 4265, Houston, TX 77210 r 1-800-258-23338a'm''6p'm'E'S'T'

NoTlcE: Dow belia/es th€ inlormatioi and recotrnn€ndations he6in to be accuEte and r€liabi€ a5 ol February 1988. llowewr, sinc€ Eny assisl'

aice furnEhed bv Dorv wtlh rgl€rorEe !o the p|Dp€r uge and diapGot ot hs producti i9 provid€d wilhout aiatga, 9nd sloce t,3G condhions and digposal

l:-"fr Jffi-i;'oiiiir,-ijiir-iiiiifr-eini iliiiSfon 6-r iia*rrtv ior arcfr iiiisunE-ano'ooes na g[leaner ArB ftom use ol 6udr Ptlducia o. olh€r

rnronnaion rrecin; rrc waniniv]Jx_pG*s oi tmplieo. is given ;r is iri€do.n l@rn Eny pal6m ownci 
-!y 

oow or ottrers io be iniorecl lnlonn'rton h6rem

- cono€rring ta*r .nd t"grf,tdil tiuioi - il.S 
'rco&d 

laws ard r€eulationr exc;pi ivir.re spedliC retcrsnce is mlde b fidre ol oiier lurirdiEik'is'
- . .sinc. 

us€ conditiixrs "nd;;#"rr;-6ilil"m 
may oitter trgm ;e bc.tion 6 aiolher aid may drarEB.with tinE, n B lhe Buyerl rs8poBi-
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Urethane Foam Division
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